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“No finer 
science 
equipment 
in any 

High School” 


Quoting from the 
OPEN HOUSE Program 


“‘We have the equipment, supplies, and in- 
struction to bring the very best science 
education to our boys and girls. 


“*The fine laboratory equipment was manu- 
factured by the E. H. Sheldon Equipment Co. 
There is no more up-to-date or finer science 
equipment available in any high school or 
community college in the nation today.”’ 


REVISED CATALOG 
NOW READY. WRITE FOR COPY. 


Sheldon Total Experience Science Laboratory 


“We are certainly highly pleased with our 
Sheldon equipment and feel that through your co- 
operation our laboratories have been transformed 
from a 1908 vintage to a 1975 plan. 

“We especially appreciate the fine service and 
cooperation given in both the planning and delivery 


of the furniture and equipment.” 


(Signed) Harry R. Davidson 
Superintendent 
Battle Creek Public Schools 


It costs you nothing to get Sheldon’s recommendations on 
a modern Total Experience Science Laboratory for your 
school. Ask your Sheldon representative, or write Muskegon. 


MUSKEGON, MICHIGAN 
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A FREE WoriLD DEPENDS ON YOU... 
Science Teachers of America 


On October 4, 1957, a new word spun into the vocabularies of all 
Americans. The launching of Sputnik, the Soviet Union’s earth satellite, 
has given those of us engaged in the work of education in the United 
States much more than just a new word. It has offered us a challenge 
without parallel in modern times. Perhaps no other single event has 
demonstrated so dramatically just how important science education in 
our schools has become to our national security and, indeed, to our 
very existence as a great nation. More than ever, it is time to show 
to the world how our dynamic, democratic system can respond to the 
challenge presented by the spectacular feats of Soviet science. 


Henry Holt and Company has been devoted to publishing the best in 
science textbooks ever since the establishment of the American Science 
Series in 1876. In the course of nearly eight decades of continuous 
publishing, we have developed a sound philosophy of teaching, learning, 
and publishing in the field of science. 


Holt science textbooks have never compromised the basic values of 
science. Our books have consistently, over the years, presented real 
science uncluttered by superfluous talk about science. It has been our 
conviction that science itself provides its own motivation for learning. 
To over-simplify or dilute our basic tools of learning in science is to 
short-change those we will ultimately look to for scientific achievement. 


Those of us directly engaged in education have long felt that the 
preservation of our free society depends on the classrooms of America. 
Since the Soviet Sputniks have been sent spinning into their orbits, 
public opinion has been aroused to the vital necessity of encouraging 


the youth of America to embark on careers in science. The public is : 
now aware of the enormous responsibility of the individual teacher of gt 
science. 


As publishers of textbooks, we are dedicated to the continuation of 
the long Holt tradition of furnishing the finest classroom-developed 
and classroom-perfected tools for science teachers and their students. 
The HOLT SCIENCE PROGRAM is designed to meet the challenging 
and exacting demands of science education in today’s classes, providing 
for teachers and students text materials of the highest standards in 
content and organization, and the greatest support in the teaching and 
learning of real science. 


HENRY HOLT AND COMPANY 


New York Chicago San Francisco 


December 1957 
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@ The MODERN Electrostatic Generator 


THE CAMBOSCO GENATRON serves not only for classical experiments 
in static electricity, but also for new and dramatic demonstrations that are not 
performable by any other means. It exemplifies a modern method of building 
up the tremendous high voltages required for atomic fission, for nuclear re- 
search, and for radiation therapy. 


Entirely self-exciting the GENATRON cracks into action at the snap of the 
switch—whose only function is that of starting the motor drive. No auxiliary 
charging method is employed. Hence, despite an output measured in hun- 
dreds of thousands of volts, no hazard is involved, for the operator or for the 
observers. 


An Output of 250,000 Volts—or More! 
THE CAMBOSCO GENATRON is designed to deliver, in normal operation, 


a discharge of the order of 250,000 volts. That figure, a conservative rating, 
is based on many trials conducted under average conditions. With ideal con- 
ditions, a potential difference of 400,000 volts has been achieved. 


Modern Design— con: 


struction and 
ever-dependable 


Unique Features of the 


guish the GENATRON from all elec- 
trostatic devices hitherto available for 
demonstration work in Physics. This 

powerful, en rt -potential source, reflect- 
ng the benefits of extensive experience 
in electrostatic engineering, has abso- 
lutely nothing but purpose in common 
with the old fashioned static machine! 


NO FRAGILE PARTS—Durability was a 
prime consideration in the design of 
the GENATRON which, with the ex- 
ception of insulating members, is con- 
structed entirely of metal. 


The only part subject to deteriora- 
tion is the charge-carrying belt, which 
is readily replaceable. 


NO TRANSFER BODIES—In all conven- 
tional influence machines, whether of 
Holtz or Wimshurst type, electrical 
charges are collected and conveyed 
(from rotating nes to electrodes) by 
a system of “transfer bodies.” Such 
bodies have always taken the form of 
metal brushes, rods, button disks or 
segments—each of which, inevitably, 
ermits leakage of the very charge it 
is intended to carry, and thereby 
sharply limits the maximum output 
voltage. 


It isa distinguishin, difference of the 
GENATRON that electrical charges, 
conveyed by a non- malic material, 
are established directly upon the dis- 
charge terminal. The attainable volt- 
age accordingly depends only upon the 
geometry of that terminal and the di- 
electric strength of the medium by 
which it is surrounded. 


CamboscO Genatron 


omer Charges accumulate on, and dis- 


charge takes place from, the 

outer surface of a polished metal ‘‘sphere'’—or, 
more accurately, an oblate spheroid. 

he upper hemisphere is flattened at the pole 

to afford a horizontal support for such static 

accessories as must be insulated from ground. 

A built-in jack, at the center of that horizontal 

area, accepts a standard banana plug. Connec- 

tions may thus be made to accessories located 
at a distance from the GENATRON. 


CHARGE-~ [To the terminal, charges are con- 

er atest veyed by an endless band of 

bure, live latex—a CamboscO 

development which has none of 

a shortcomings inherent in a belt with an 

overlap joint. 

High voltage demonstrations 

often require a ‘‘spark gap’’ 

whose width can be varied without immobiliz- 
ing either of the operator’s hands. 

That problem is ingeniously solved in the 
GENATRON, by mounting the discharge ball 
on a flexible shaft, which maintains any shape 
into which it is bent. Thus the discharge bal! 
may be positioned at any desired distance (over 
eae tange) from the discharge ter- 
minal. 


BASE...AND Stability is assured by the 
DRi Vv ING _ Massive, cast metal base— 
MECHANISM Where deep sockets are pro- 


vided for the flexible shaft 
which carries the discharge ball, and for the 
lucite cylinder which supports, and insulates, 
the discharge terminal. 

The flat, top surface of the base, (electrically 
speaking), represents the ground plane. Actual 
connection to ground is made through a con- 
veniently located Jack-in-Head Binding Post. 
The base of the Genatron encloses, and elec- 
trically shields, the entire driving mechanism. 


PRINCIPAL 

The overall height of the 
DIMENSIONS § GENATRON Is 31 in. Diam- 
eters of Discharge Ball and Terminal are, 
respectively, 3 in. and 10 in. The base 
measures 5% x 7 x 14 in. 


CAMBOSCO SCIENTIFIC COMPANY 


37 ANTWERP ST. 


BRIGHTON STATION 


BOSTON, MASS. 


GENATRON, WITH MOTOR DRIVE 
Operates on 110-volt A.C. or 110-volt D.C. 
Includes: Discharge Terminal, Lucite In 

sulating Cylinder, Latex Charge-Carrying Belt 

Discharge Ball with Flexible Shaft, Accessory 

and Ground Jacks, Cast Metal Base with 

built-in Motor Drive, Connecting Cord, Plug, 

Switch, and Operating Instructions. 


$98.75 


GENATRON, WITH SPEED CONTROL 

Includes (in addition to equipment itemized 
under No. 61-705) built-in Rheostat, for demon- 
strations requiring less than maximum output. 


No. 61-710 Endless Belt. Of pure latex. For 
replacement in No. 61-705 or No. 61-708. .$3.00 
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Staff 


ROBERT H. CARLETON Editor 
JERRY ASKWITH Managing Editor 


MARY BATISTE MURCHISON 
Advertising Manager 


E. LOUISE LYONS Subscriptions 


Advisory Board 


RICHARD H. LAPE (1957), CHAIRMAN 
RICHARD R. ARMACOST (1958) 
EDNA B. BOON (1957) 

PAUL F. BRANDWEIN (1958) 
JOHN H. MAREAN (1959) 
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Science Consultants 
William Jones Bowen, National Institutes of 
Health, BIOLOGY 
James W. Cole, Jr., 
CHEMISTRY 
John S. Toll, University of Maryland, PHYSICS 


University of Virginia, 


Articles published in THE SCIENCE TEACHER 
are the expressions of the writers. They are 
not a statement of policy of the Association 
or the Magazine Advisory Board. 


The National Science Teachers Association 
is a department of the National Education 
Association and an affiliate of the American 
Association for the Advancement of Science. 
Established in 1895 as the NEA Department 
of Science Instruction and later expanded as 
the American Council of Science Teachers, it 
merged with the American Science Teachers 
Association and reorganized in 1944 to form 
the present Association. 
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RIDER BASIC TEXTS FOR MORE 
EFFECTIVE INSTRUCTION OF 
ELECTRICITY— ELECTRONICS —TV 


“BASIC ELECTRICITY” ‘‘BASIC ELECTRONICS” 
by Van Valkenburgh, Nooger, & Neville, Inc. 


THE FABULOUS “PICTURE BOOK” COURSES 
DERIVED FROM THE NAVY’S TRAINING PROGRAM! 


This is the fabulous ““Common-Core” training 
course so successfully used by the United States 
Navy! Over 25,000 Navy trainees have already 
mastered the basics of electricity and electronics 
this new “learn by pictures” way and now, for 
the first time, this same material is available to 
civilian schools! Over 1,700 big ‘“‘show-how” 
drawings make every phase picture clear—these 
illustrations actually make up more than half 
the entire course! 


Here’s how these picture courses work: every 
page covers one complete idea, and there’s at 
least one big drawing on that same page to illus- 
trate and explain the topic covered. ‘‘Demon- 
strations”’, plus review pages at the end of every 
section, highlight the important points just 
covered. Written in clear, everyday English, 
they present basic electricity and electronics as 
they’ve never been presented before! 


Vols. 1 and 2 of “Basic Electricity” cover DC 
components and circuits; Volumes 3 and 4 cover 
AC components and circuits; Volume 5 covers 
AC and DC motors and machinery. 


Volume 1 of “Basic Electronics” covers Diodes 
& Power Supplies; Vols. 2 and 3 cover Ampli- 
fiers & Oscillators; Vols. 4 and 5 cover Trans- 
mitters & Receivers. 


Parer Epitlon—S volumes. Total cost for either the 5- 
vol. “Basic Electricity” or 5-vol. “Basic Electronics’ 
series $10.00. CrotH EpitioNn—all 5 volumes bound in 
a single volume. “Basic Electricity” .. . “Basic Elec- 
tronics.” $11.50 each. 

—and now a new course in BASIC TELEVISION by 
Dr. Alexander Schure 

A 5-volume “picture-book” course teaching the elemen- 
tary principles and practices of black and white television 
easily, quickly and understandably. Every page covers ore 
complete idea, and there’s at least one big illustration on 
that same page to explain it. Each volume covers a spe- 
cific number of sections in the receiver. The presentation 
is like a spiral—first an overall view of the whole, and 
then a detailed explanation of each part; perfect for maxi- 
mum understanding. 

#198 soft cover, 5 vols., 6 x 9”, per set $10.00 
#198-H cloth bound, all 5 vols. in one binding, $11.50 


ORDER YOUR REVIEW COPIES TODAY! 
School Discounts Apply 


‘JOHN F.RIDER PUBLISHER, Inc. 


~~" 116 West 14th St., New York 11, N. Y. 


THE SCIENCE TEACHER 


The Journal of the National Science Teachers Asso- 
ciation, published by the Association monthly except 
January, June, July, and August. Editorial and 
executive offices, 1201 Sixteenth Street, N. W., Wash- 
ington 6, D. C. Of the membership dues (see listing 
below), $3 is for the Journal subscription. Single 
copies, 50¢. Copyright, 1957 by the National 
Science Teachers Association. Entered as second- 
class matter at the Post Office at Washington, D. C., 
under the Act of March 3, 1879. Acceptance for 
mailing at special rate of postage provided for in 
the Act of February 28, 1925, embodied in para- 
graph (d), Section 34.40 P. L. & R. of 1948. Printing 
and typography by Judd & Detweiler, Inc., Washing- 
ton, D. C. 


OFFICERS OF THE ASSOCIATION 


Glenn O. Blough, President, University of Maryland, College 
Park, Maryland 

Herbert A. Smith, President-elect, University of Kansas, Law- 
rence, Kansas 

John S. Richardson, Retiring President, The Ohio State Univer- 
sity, Columbus, Ohio 

H. M. Louderback, Secretary, Lewis and Clark High School, 
Spokane, Washington 

Robert T. Lagemann, Treasurer, Vanderbilt University, Nash- 
ville, Tennessee 

Robert H. Carleton, Executive Secretary, 1201 16 Street, N. W., 
Washington 6, D. C. 


MEMBERSHIP 


The membership year coincides with the calendar year. New 
entries during the fall months extend through the following 
calendar year. 


Regular Membership $ 6,00 
Sustaining Membership* ......_.... 10.00 
Student (college and university) 

Membership .......... 2.00 
Life Membership* ..... 


Payable in ten annual installments; 
$150.00 if paid in three years or 
less. 
Library Subscription* .............. 8.00 


* Includes the Elementary School Science Bulletin and Tomorrow’s 
Scientists. 


REMINDER TO TST READERS 
AND SUBSCRIBERS 


This is the last issue of Volume XXIV and of 
the calendar year. Publication will be resumed 
with the February 1958 issue which the editors 
plan to have in the mail for you by February 1. 
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a dramatic advance in the effective teaching 
of physics... announcing 


BASIC PHYSICS 


by Dr. Alexander Efron 


STUYVESANT HIGH SCHOOL, N.Y.C. 


At last, the very physics text that you have always 
wanted, the one that you have always felt the need 
for...the one that means more effective instruction — 
Better students! 


MORE EFFECTIVE INSTRUCTION — GREATER STUDENT INTEREST 


Written by Dr. Alexander Efron, dedicated educator 
with more than 25 years of physics teaching experi- 
ence, BASIC PHYSICS is a new, thoroughly modern 
text with a new teaching approach offering an enriched 
course in intermediate physics for HIGH SCHOOL 
and JUNIOR COLLEGE students. It is designed to 
make instruction more effective, bringing out the best 
capabilities of your student, and at the same time, 
motivate student interest. Basic Physics is compre- 
hensive, up-to-the-minute, technically accurate, and is 
supported by carefully prepared, detailed illustrations 
that enhance the text. It provides a concrete founda- 
tion on which the student may build all future studies. 


A NEW TEACHING APPROACH 


These thoroughly readable textbooks comprise a 
psychologically organized course in intermediate phy- 
sics using the “spiral” approach. Volume I offers an 
overall view of most of the simpler material of the 
standard course. Volume II covers more difficult topics 
as well as a “deeper” and a more analytical look at 
those topics which have been previously presented in 
a purely descriptive and empirical fashion. This two 
volume work (single binding) constitutes an integrated 
year’s course, the study of which fully satisfies the 
requirements of College Boards as well as all local, 
regional and State syllabi. 


December 1957 


IN ADDITION TO THE CLASSICAL SUBJECTS, THESE ARE 
SOME OF THE VITAL, MODERN, UP-TO-THE MINUTE SUB- 
JECTS COMPREHENSIVELY COVERED IN EFRON’S BASIC 
PHYSICS...does your present text cover them? 
@ Heat: a form of energy in transit @ Levels or “hills” of 
energy @ Transport of heat; heat “carriers” @ Penetra- 
tion of the ionosphere @ Physical vs psychophysical sound 
@ Hearing, speech and music @ New Permanent magnets 
@ Ferroelectrics @ Magnetic domains @ Ultrasonics 
@ Oxidation-reduction in electric cells @ History of sub- 
atomic particles @ Reflection and refraction; Huyghenian 
approach @ Terminology of illumination @ Schematics of 
heat engines @ Electric current: non-“hydraulic” approach 
Released in September, Basic Physics has 
achieved immediate adoptions in schools with 
the highest standards of physics instruction. 
#195 Two volumes in a single cloth binding, 724 pages, 
6%” x 9%”, approx. 800 illustrations, $7.60 list. 

Order your review copy today by using coupon. 

School Discounts Apply 

F. RIDER PUBLISHER, INC. 
fae Fa 116 West 14th St., New York 11, N. Y. 

Please rush a review copy of Efron’s BASIC PHY- 
SICS for 30 day examination. If I want to keep this 
book, I’ll pay invoice (instructor’s discount applies) ; 
otherwise, I’ll return the book in 30 days. 

SCHOOL 
POSITION 
NAME 

ADDRESS 
CITY. ZONE STATE 
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THIS MONTH'S 


"JOURNAL OF THE NATIONAL SCIENCE TEACHERS ASSOCIATION 


symbolizes one of the important investigations currently being 
conducted in the International Geophysical Year program. Less 
headline-making than some other phases of the program, this 
one is operating in areas which can produce scientific knowl- 
edge of inestimable value. How and why are detailed in 
Maurice Ewing’s article, “Earth, The Changing Laboratory,” 
beginning on page 380 of this issue. It is the third in the 
series of articles on IGY activities being published in The 
Science Teacher during this international program. Reprints 
of the three and subsequent articles are and will be available; 
for information on how to obtain them (at no cost, in reason- 
able quantities), see page 367. 

While IGY itself makes news, its offshoots and the conse- 
quent effects are beginning to be far-reaching. Two pieces 
in this issue bear this out. One is NSTA President Glenn 
Blough’s article, “Children, Put Away Your Sputniks,” on page 
373; the other is Robert H. Carleton’s editorial, “Scrutiny, Casti- 
gation, and Constructive Support... ,” on page 369. 

Another special feature in this issue is Laurence H. Snyder's 
article, “The Rationality of Some Intuitive Foundation Stones,” 
beginning on page 375. In this learned dissertation, Dr. 
Snyder uses his own field of genetics to demonstrate how in- 
tuition often becomes transformed into rationality. 

Winding up the calendar year, TST’s editors present a 
variety of other subjects in this issue. Included is information 
on teacher-training programs developed through National 
Science Foundation grants for summer and academic-year in- 
stitutes (page 395). 


charts, ask for Circular S30. 


COMPANY 


5245 RAVENSWOOD AVENUE 


VISUALIZING CONSTRUCTIVE USE OF ATOMIC POWER 


Here is a chart which beautifully supplements 

the original set of four that is already in wide use 
throughout the country. Fifth in a series of six, 

this chart is identified with our catalog number TNATS. 
The entire group of six can be obtained as a set 

or as individual selections, and in various styles 

of mounting. Size and coloring provide good 

carrying power in the classroom, for excellent visibility. 


For full information and prices on the atomic theory 


DENOYER-GEPPERT 


Nuclear Reactors and Power Plants 
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looking for a really good science text? 


try HEATH book— 


in high school physics .. . 


PHYSICS—THE STORY OF ENERGY, Second Edition 
by Brown and Schwachtgen 


Here is the text with everything a physics teacher wants— 
solvable problems, up-to-date applications, modern illustra- 
tions directly keyed to the text, and a book clearly written 
within the scope of the student’s vocabulary. The unusual 
organization unifies the study of physics around an energy 
theme, and smooths the initial steps of study by presenting 
simpler subject material first. Rather than facing the student 
with an opening barrage of mechanics, this book starts out 
with a subject familiar to all—sound. Physics—The Story 
of Energy has been highly praised for its inductive approach 
and its handling of mathematics. With Teacher’s Manual, 
Laboratory Manual, and Comprehensive Tests—a complete, 


in elementary science .. . 


HEATH ELEMENTARY SCIENCE 
by Herman and Nina Schneider 


This series for grades 1-6 introduces the child to science 
in such a way that he can meet it on his own terms, for 
each unit has been designed around the daily life of the 
pupil. Subject matter, experiments, format, and _ read- 
ability have been adapted to the needs of each specific 
age group. Hundreds of experiments arouse the interest 
of every child, yet require a minimum of equipment—a 
boon to the busy teacher. Teachers Edition and separate 
Teachers Guide for each of the six books. 


Heath 


Sales Offices: Englewood, N. J. Chicago 16 


December 1957 


San Francisco 5 
Home Office: Boston 16 


well-organized program that makes teaching easier. 
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FREE 
ILLUSTRATED 


ENCYCLOPEDIA 


“AMERICANS TO ENRICH YOUR CIENCE 


2 PROGRAM 
... from the seventh grade up 


Just off press—an invaluable guide to 
the International Geophysical Year 


With marvelous clarity and simplicity, this special booklet sets forth the 
\ purpose and scope of the greatest scientific inquiry ever conducted by Man. 


Your students—their imaginations stirred by new discoveries—will be 
alert to science as never before. Help them to share and appreciate the 
scientific adventures of the coming year! What mysteries of the universe 
will our tiny satellites unveil? How will solar events be witnessed? Why 
is the ionosphere useful to us? Your students will find answers to their 
. questions and be stimulated to further knowledge if you have The Ameri- 
$i cana’s illustrated guide to IGY. 


a THE ENCYCLOPEDIA AMERICANA helps you 
4 N more than ever this year 


Pre-eminent in the field of science, The Americana is the scholarly refer- 
ence work for students both young and old. Not only do its thirty volumes 
iy contain the latest information in every field of science, they also include 
| authoritative material that anticipates future developments. 
i During this eventful year, you’ll use The Americana more effec- 
. tively than ever if you have this carefully planned 24-page 
booklet. The twelve areas of IGY scientific investiga- 
tion are fully described, with helpful references 
to up-to-the-minute material in The Encyclo- 
pedia Americana. There is also a glossary of 
| IGY terms and a section of intriguing geo- 
] physical facts. 
We invite you to send for this free illustrated 
material today, and enrich your science program 
tomorrow. 


Americana Corporation, Educational Division EA9 The Encycloped la 

2 West 45th Street, New York 36, N. Y. 

Please send me, free, one illustrated booklet, The International 

Geophysical Year, prepared by the editors of The Americana. ME. R : CAN: 4 


Name The International Reference Work 


Address 2 West 45th Street, New York 36, N.Y. 
City. State © Americana Corporation 
School Title. 


| 
q 
~ 
7 
i 
j 
: 
j 
4 
1 
$3 
Va 
ae 
72. 
i 
nternational 


FREE 
INSTRUCTIONAL 
MATERIAL 


TO ENRICH YOUR iy 


PROGRAM 


This unique booklet helps you teach 
science at the ELEMENTARY SCHOOL level 


Practical guidance in organizing your elementary 
science program is abundantly present in this brand- 
new illustrated brochure. In a field where suitable 
material is too frequently lacking, this 80-page idea- 
treasury will have enormous day-to-day value. It 
helps you to plan units of study, suggests classroom 
activities that will reinforce science concepts, tells | The Grolier Society Inc. cae gies 

you where to get useful related material, and indi- National School and Library Division Gs9 
cates the most rewarding approach to each topic BY 2 West 45th Street, New York 36, N. Y. 

GRADE. Line drawings in color give positive in- | Please send me, free, one copy of the illustrated booklet, Planning 


struction, and constant references guide you to the ad 


Guide, prepared by Martha Glauber Shapp. 
enormous wealth of science material in THE BOOK et 
OF KNOWLEDGE. Use this booklet in connection Name a: sr 
with THE BOOK OF KNOWLEDGE to keep up with Address 
the new demands being made on you for science in- City State 
struction at the elementary level. { 


School Title 


A comprehensive guide to the IGY 
for use in GENERAL SCIENCE CLASSES 


To help you relate your classroom instruction to the 
headline events of science during the coming year, 
THE BOOK OF POPULAR SCIENCE has prepared 
a 22-page booklet that describes the twelve great 
areas of investigation of IGY. Clearly and precisely, 
it explains what scientists hope to find out and how 
they have planned their investigations. Because of 
popular interest, the section on satellites is especially i il 


thorough and is, in itself, a fascinating picture of The Grolier Society Inc. : 
man’s conquest of space. Throughout this useful book- National School and Library Division GS9A 
2 West 45th Street, New York 36, N. Y. 
let, references are made to the remarkable up-to-date 
material in the ten volumes of THE BOOK OF POP- Please send me, free, one copy of 22-page booklet, The International 
ULAR SCIENCE, the basic illustrated reference [Ml ©¢??husica! Year, prepared by Dr. Alexander Joseph. 
work that explains the marvels of science. Used to- Name 
gether, this new booklet and the reference set are a iii 4 
tremendous stimulus to learning. 
City State 
© The Grolier Society Inc. | School Title i 
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Helpful Books 
for Teachers 


of Science 


EXPLORING BY SATELLITE 
The Story of Project Vanguard 
by Franklyn M. Branley 


Associate Astronomer, American Museum-Hayden 
Planetarium 


How the satellite is constructed and what it will tell us. 
Illustrated in full color and black and white. $3.00. 


SOLAR ENERGY 
by Franklyn M. Branley 


What solar energy is and how we can make it work 
for us, with easy, practical experiments. 


Illustrated. $2.75. 


CHEMISTRY CREATES A NEW WORLD 
by Bernard Jaffe 


Author of Crucibles, The Story of Chemistry 


An explanation of present-day chemistry in simple, 
nontechnical language. 


Illustrated. $4.50. 
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At all bookstores 
THOMAS Y. CROWELL COMPANY 
Established 1834 New York 


This message of appreciation is threefold: 


1. “This is Gulf Research” (special NSTA mailing) 
has been thumbed by more than 120 chemistry students. 
Thank you for making it available to us. 


2. The announcement about “The Strange Case of 
the Cosmic Rays” (Bell Telephone System TV Science 
Series) came just before Sputnik I. Our students were 
alerted to space interests. Thank you for the reminder 
of the splendid TV program. 

3. The reprints from The Science Teacher (May 
1957) of the article by Hugh Odishaw on “The Inter- 
national Geophysical Year’’ were sincerely appreciated 
by my science students. Some very interesting sum- 
maries of the article were written by 11th- and 12th- 
graders. Now, as a supplement, you send the THINK 
symposium on IGY. I have not yet had time to read 
it but it looks really interesting. 


StsTER M. Crarice, O.P. 
San Gabriel, California, Mission High School 


We have received more than 1300 individual requests 
for “You and Time” (a business-sponsored teaching aid 
for science published by the Bulova Watch Company, 
Inc.) as a result of your (special NSTA) mailing last 
spring. . . The total number of booklets requested ex- 
ceeds 45,000. 

We have received many complimentary letters from 
principals and curriculum supervisors. All of our cor- 
respondents have stressed the fact that “You and 
Time” seems to fit into the science curriculum. . 

I would like to take this opportunity to thank the 
members of the NSTA committee who advised us on 
“You and Time” during its preparatory stages. It 
certainly showed us that cooperation between education 
and industry is something quite real. 


Harowp L. Rapp 
Bulova Watch Company, Inc. 
Flushing, New York 


I am grateful for the assistance the NSTA office, 
and especially Dr. John S. Richardson, extended to me 
earlier this year when I conducted a science institute 
in this area. The sets of materials you forwarded 
to me and the accompanying suggestions were both ap- 
preciated and most welcomed by the participants. We 
had a do-it-yourself type of program wherein the audi- 
ence was given materials with which they could perform 
the “experiences” individually as various principles of 
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science were discussed. 
worth-while to all—and a lot of fun. 


The evening seemed to be 


GeEorGE C. TURNER 
Biology Teacher 
Claremont, California, High School 


I offer my sincere congratuations to the National 
Science Teachers Association for the plans which your 
organization has adopted to encourage research work 
by science teachers throughout the country. (See 
FSA Activities, page 408). I appreciate your organi- 
zation’s many worth-while projects which are aimed 
at improving the quality of science teaching in our 
schools. 


RoLaAnD L. WoLcortt 
Superintendent 
Wilton, Connecticut, Public Schools 


With the enclosed check for $4, please change my 
membership from regular to sustaining. I anticipate 
receiving selected mailings of teaching aids as my 
school has little equipment and money. My regret is 
that I did not learn of the Association before now. 
The sample copies were excellent and contained infor- 
mation which I needed. 

Ray A. WALTER 
Waco, Texas 


As a new member of the Association, I am very 
pleased with the first two issues of The Science Teacher. 
Ideas contained in those issues have already been put 
into practice. 

E. LABINAWICH 
Winnipeg, Manitoba, Canada 


We want to congratulate the Association and, in 
particular, the Elementary School Science Committee, 
for and on several things: 


1. Because you have Dr. Glenn Blough as your presi- 
dent. He is an unusually fine man and a wonderful 
leader. We have known him for years and hold him 
in very affectionate regard. 


2. Because of the fine publication, Elementary School 
Science Bulletin. We have read the October issue and 
commend you highly on its contents. 

We wish you much success at your convention to be 
held in Denver in 1958 (March 26-29). More power 
to your group! 

Harriett M. CHASE 

Chief Assistant Emeritus to the 

Executive Secretary, National Education Association 

Eva G. PINKSTON 

Executive Secretary Emeritus 

Department of Elementary School Principals, NEA 

Washington, D.C. 
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EDITOR 


We are seeking a teacher or former teacher 
(age 25-35) of science subjects on the high 
school level to aid in procuring and processing 
manuscripts for textbooks. A sales personality 
will be helpful in contacts with authors and 
educators. 


Outstanding opportunity for editor with ideas 
and imagination to assist in developing text- 
books in the important high school science 
area. Attractive Profit-Sharing Plan and other 
benefits for career minded employee, including 
outstanding opportunities for growth and de- 
velopment. If you have teaching experience 
this can lead to a profitable lifetime career in 
publishing. 


Send details of experience, education, and sal- 
ary desired to Box A, The Science Teacher, 
1201 Sixteenth Street, N.W., Washington 6, 
D. C. 


REPRINTS 
of IGY AND PSSC ARTICLES 


which have been published in The Science Teacher 
are available in reasonable quantities without 
charge at the following sources: 


IGY 
The International Geophysical Year by Hugh 
Odishaw (May 1957 TST) 
National Science Teachers Association, 
Street, N. W., Washington 6, D.C. 
Weather, Sea, and Ice Studies in the IGY by 
Roger Revelle (October 1957 TST) 
Earth, The Changing Laboratory by Maurice 
Ewing (December 1957 TST) and subsequent 
IGY articles scheduled to appear in alternate 
issues of TST 


Mr. Arnold Frutkin, International Geophysical Year, Na- 
tional Academy of Sciences, Washington 25, D.C. 


PSSC 
Copies of the November 1957 issue of TST which 
featured the four-article report on The Physical 
Science Study and reprints of the four articles 
(in a 16-page booklet) 
Mr. Bruce Kingsbury, The Physical Science Study Com- 


mittee, 94 Massachusetts Avenue, Cambridge 39, Mas- 
sachusetts 


1201 Sixteenth 
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LOW-PRICE CLASSROOM AIDS for SCIENCE TEACHERS! 


See the Stars, Moon, Planets Close Up! 


3” ASTRONOMICAL REFLECTING TELESCOPE 


(Famous Mt. Palomar type) 
60 & 120 Power—An Unusual Buy! 


Assembled and ready to Use! You'll see the 
Rings of Saturn, the fascinating planet Mars, 
huge craters on the moon. Aluminized and 
: overcoated 3” diameter high-speed f/10 mirror. 
s a Telescope comes equipped with a 60X eyepiece 
: % 3 and a mounted Barlow Lens, giving you 60 & 
é ; 4 120 power. Optical Finder Telescope included. 
Sturdy, hardwood, portable tripod. Free with 
; [ scope: Valuable STAR CHART and 272 page 
\ “Astronomy Book.”’ 
(Shipping Wt. 10 Ibs.) Barrington, N. J. 


Now—See The Satellites 


NEW, LOW PRICE “‘SATELLITER” TELESCOPE 
First Time—Only $9.95 Postpaid 


Get ready for a terrific sky show as more Satellites 
are vaulted into space. See thrilling sights with our 
amazing Satellite Scope at unheard of low cost. Also 
view comets—use as a Rich-field Scope for viewing 
star clusters. 5 power—wide 12° field—-slight dis- 
tortion at outer edges because of unusual wide field. Use of high quality 
war surplus optics makes possible this bargain. Full 2°’ achromatic 
objectives—large 9mm exit pupil for night use. Seope is 106’ long, 
weighs less than one pound. 


FINE, AMERICAN-MADE INSTRUMENT AT OVER 50% SAVING 
STEREO 
MICROSCOPE 


Up to 3” Working Distance—Erect 
Image—Wide 3 Dimensional Field 


Ideal for classroom or home use; for inspections, 
examinations, counting, checking, assembling, 
dissecting. 2 sets of objectives on rotating 
turret. Standard pair of wide fleld 10X Kellner 
Eyepieces give you 23 power and 40 power. 
Additional eyepieces available for greater or 
lesser magnification. Helical rack and pinion 
focusing. Interpupillary distance adjustable. 
American made! 10 DAY FREE TRIAL... 
~ 4 complete statisfaction or your money back. 

Order Stock No. 85,056-AC Full Price—$99.50 f.0.b. 
(Shipping weight {1 Ibs.) Send Check or M.O. Barrington, N. J. 


BUILD A SOLAR ENERGY FURNACE 


Wonderful Geophysical Year School Project 


Build your own Solar Furnace for experimentation— 
many practical uses. It's easy—inexpensive. Use your 
scrap wood. We furnish instruction sheet. This sun 
powered furnace will generate terrific heat—2000° to 
3000°. Fuses enamel to metal. Sets paper aflame in 
seconds. Use our Fresnel Lens—14%” diameter. .f.1. 14”. 


Stock No. 70,130-AC pkg. of |.......... $ 6.00 Postpaid 


WRITE FOR FREE CATALOG-AC 


Huge selection of lenses, prisms, war surplus optical instruments, parts and 
accessories. I p mier p satellite scopes, binoculars. Infrared 
sniperscopes and parts, reticles, mirrors, Ronchi rulings, dozens of other hard- 
to-get optical items. America’s No. | source of supply for Science Teachers, 
Photographers, Hobbyists, Telescope Makers, etc. Ask for Catalog AC 


Order by Stock No, — Send Check or M.O. — Satisfaction Guaranteed 


EDMUND SCIENTIFIC CO. 


THE ; 
JOHNS HOPKINS Planned especially for liberal arts graduates who 
want to become fully certified high school teachers. 
UNIVERSITY 


MASTER 
OF 

ARTS 

IN 
TEACHING 


Fellowships provide $780 toward year’s tuition 
($1180) and $1675 salary for supervised half- 


year intern teaching in nearby secondary school. 


Curriculum begins with summer term and extends 
through one calendar year. Features courses in 
education and graduate level electives in academic 
major. Master of Arts in Teaching degree awarded. 
Supported by Fund for Advancement of Education. 


For further information—M.A.T. Program, Depart- 
ment of Education, Box 1226, The Johns Hopkins 
University, Baltimore 18, Md. 
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An Sditorial: 


SCRUTINY, GASTIGATION, AND CONSTRUCTIVE SUPPORT. . . 


By ROBERT H. CARLETON 


Executive Secretary, National Science Teachers Association, Washington, D. C. 


UDGING by what I read and hear in the wake 

of Sputniks I and II, courses and instruction in 
high school science are due, in the months ahead, 
for scrutiny, castigation, and constructive support 
on a scale not witnessed ever before. 

It is an accepted fact that these are critical times. 
The sputniks have shaken us out of our complacent 
attitudes toward schools and teachers. It is not 
unlikely that decisions will soon be made which will 
affect American education for years to come. We 
need prompt action to produce the soundest deci- 
sions possible—ones that we shall not regret five, 
ten, or 20 years hence. 

When Congress reconvenes in January, we shall 
undoubtedly see a flood of bills designed to improve 
the situation. Federal action toward this end could 
be good, or not so good, in my opinion, depending 
on the degree to which three facts are kept in per- 
spective: 


I. We cannot buy overnight by “crash pro- 
grams” what we have been asking for but 
have been unwilling to pay for during at 
least a quarter of a century. 

II. The classroom teacher is the key to progress 
and improvement in the instruction and 
motivation of young people to understand 
science and to consider careers in this field. 

IIT. Science teaching and science teachers are not 
“something apart,” but are and must be 
integral parts of the total educative endeavor. 


What is it, then, that science teachers have been 
asking for and desperately need today in order to 
fulfill their responsibilities in meeting the challenge 
of Soviet education, science, and technology? 

Here is my attempt to identify certain items of 
high priority and to suggest major responsibility 
for leadership and financial support essential to 
their attainment. My judgment is based on policy 
actions and statements of the Board of Directors 
of the National Science Teachers Association and 
on correspondence with teachers and leaders in sci- 
ence education in the field. 


1. REASONABLE TEACHING SCHEDULES 
AND NONTEACHING ASSIGNMENTS. The 
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high school science teacher today not uncommonly 
handles five or six classes a day in three or four 
different subject matter fields and with as many as 
35 to 45 students per class. In addition, he may 
supervise the lunchroom, help coach football, spon- 
sor the school science club and science fair, and 
administer the school’s audio-visual education pro- 
gram. The absolute maximum for any teacher from 
whom we expect, and should demand, top per- 
formance should be about 100 students in four or 
five classes and in not more than two different 
preparations each day. The teacher’s “extra time” 
beyond classes should be available for working with 
individual students who show special science inter- 
ests or aptitudes, and for general planning and 
strengthening of the science program. Other per- 
sonnel such as teachers’ aides should be employed 
to coach, supervise the lunchroom, administer the 
audio-visual program, teach driver education, and 
the like. 
The responsibility for determined, irresistible 
action to achieve these conditions rests with 
local Boards of Education and citizens’ 
groups. 


2. GREATLY IMPROVED SALARY SCHED- 
ULES TO ATTRACT AND RETAIN CAPABLE 
TEACHERS. It is a national disgrace that in 
1955-56 the median salary for all secondary school 
teachers was only $4350, and only $3800 for ele- 
mentary school teachers. In today’s economy, pro- 
fessionally prepared teachers should start at not less 
than about $5000 and should advance to at least 
$7500 in not more than ten years; they should enjoy 
the prospect of a “top” salary of at least $11,000. 

Again, local Boards of Education, citizens’ 
groups, and state legislatures have major re- 
sponsibility to plan and campaign for action 
to achieve these goals. Federal funds, even 
if limited to school construction, could re- 
lease large sums of local dollars for this pur- 
pose. Such groups as the U. S. Chamber 
of Commerce should lead and invite local 
Chambers to join in campaigning FOR such 
support for schools, not just campaign 
AGAINST federal assistance. 
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3. IMPROVED FACILITIES AND EQUIP- 
MENT AND ADEQUATE SUPPLIES. The 
proper, resourceful teaching of science is expensive, 
compared to some other fields of education. But 
efforts to teach science without adequate laboratory 
and demonstration equipment deprive students of 
experiences with the very heart and soul of the 
scientific endeavor. 


A program of federal aid for this purpose 
could be very helpful. Provision of only 
$500 per high school, on the average, would 
total only about $12.5 million. The ad- 
ministration of this fund might be channeled 
through the U. S. Office of Education and 
the state Departments of Education. 


4. IMPROVED SUPERVISION AND _ CO- 
ORDINATION OF THE SCIENCE PROGRAM 
IN GRADES 1-12. There is great need for larger 
numbers of specially trained consultants and super- 
visors for science in the elementary schools. Only 
a small fraction of the local school systems and 
not more than half a dozen state Departments of 
Education have anyone specifically designated as a 
supervisor, coordinator, or consultant for science in 
secondary schools. 


This area would seem to be another appro- 
priate avenue for federal aid to schools. 
Funds could be released through the U. S. 
Office of Education to state Departments of 
Education and to colleges and universities. 
An average of $250,000 per state would cost 
the U.S. Government only about $12.5 mil- 
lion. 


5. OPPORTUNITIES FOR SCIENCE TEACH- 
ERS TO UPDATE THEIR KNOWLEDGE OF 
SUBJECT MATTER AND TECHNIQUES OF 
TEACHING. Teachers are enthusiastic and eager 
for such opportunities, but they need financial aid 
if they must forego summer earning opportunities 
for this purpose. Recent years have witnessed 
highly satisfactory cooperation by departments of 
education and science in the colleges and universi- 
ties in designing realisitc and helpful programs of 
instruction. 


The federal government can stimulate and 
assist in this area by two principal kinds of 
action: First, by passing legislation to allow 
income tax deductions for funds spent by 
teachers to take in-service and summer 
courses for self-improvement ; e.g., the King- 
Jenkins Bill, HR 4662; second, by continu- 
ing the summer institutes program now pro- 
vided through grants by the National Science 
Foundation. Financial aid to provide $1000 
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per teacher for 5000 teachers each summer 
adds up to $5 million. This, too, would 
seem to be an appropriate area, perhaps the 
most appropriate, for industry to lend its 
support. Business-industry should continue 
to make grants for special summer programs 
for science teachers and supervisors. 


6. CURRICULUM RESEARCH AND DEVEL- 
OPMENT. Tradition and legislation in our coun- 
try place responsibility for educational programs 
on the state and local school systems. Increasingly, 
however, teachers and schoolmen are asking for 
advice and help of several kinds as they seek to 
revise course content and to redesign the science 
curriculum in line with modern developments. 


Educational foundations and perhaps the 
federal government should provide funds to 
enable this important kind of work to move 
forward. The National Science Teachers 
Association has a major responsibility and 
unique opportunities to provide stimulation 
and leadership in this field. What is lacking 
and is needed, however, is about $1 million 
a year—for at least five years. NSTA 
has unmatched connections with schools, 
science teachers, and other educational and 
scientific groups, from among which ade- 
quate numbers of highly competent persons 
can be secured to plan and carry out a really 
significant program of curriculum research. 


7. EXPANSION OF THE SCIENCE STAFF 
OF THE U. S. OFFICE OF EDUCATION. The 
present staff of one specialist for engineering edu- 
cation, one for college-level physical science, one 
for high school science, and less than one-quarter 
of a specialist for elementary school science is an 
anemic, wholly inadequate gesture by the federal 
government to meet its responsibilities in the pres- 
ent crisis. 


If the programs and responsibilities suggested 
above are to be assigned to the U.S. Office 
of Education, its science education staff 
should be expanded probably 15- to 20-fold. 


8. SCHOLARSHIPS FOR HIGH SCHOOL 
GRADUATES AND COLLEGE STUDENTS. A 
program of scholarship aid would affect the quality 
of instruction only indirectly, but should stimulate, 
motivate, and assist a much higher proportion of 
our able high school graduates to enter college and 
go on to the completion of degree programs. In 
recent years, according to the Research Division of 
the National Education Association, only about one 
in four high school graduates enters college and 
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stays on to complete the bachelor’s degree; about 
one in five or six holders of the bachelor’s degree 
completes a master’s degree program; and about 
one in seven or eight master’s degree graduates 
completes a doctorate. 


School and college officials should take action 
to develop a sound, workable program of 
scholarships and fellowships supported by 
financial grants from philanthropic founda- 
tions, industry, and possibly the federal gov- 
ernment. (See West, Elmer D., Editor, 
Background for a National Scholarship 
Policy. American Council on Education, 
1956, Washington, D. C.) 


In the light of present-day events, I am confident 
that the eight suggestions offered above would have 
the enthusiastic support of the great majority of 
NSTA’s more than 10,000 members—typical class- 
room science teachers in elementary schools, high 
schools, and colleges and universities. These sug- 
gestions are herewith offered for further considera- 
tion and reaction by those who read this column. 
Reprints are being sent to all members of the U. S. 
Senate and House of Representatives. 


IGY Television Series 


Titled “A Small Planet Takes a Look at Itself,” a 
series of ten TV programs designed to explain various 
phases of the International Geophysical Year program 
are available to classroom teachers. Featured on edu- 
cational TV networks, the programs have also been 
shown on commercial stations. Kinescopes of the series 
are still being programmed in different areas of the 
Check your local NBC-TV station to deter- 
mine if yours is one of these areas. 


country. 


Kinescopes may also be borrowed by teachers for 
classroom or group study use. Write to Mr. Donley 
Fedderson, Educational Radio and TV Workshop, Ann 
Arbor, Michigan. 


Each of the ten programs features one or two guests 
who are leaders in their fields related to IGY activities. 
The ten programs, which run 30 minutes each, are: (1) 
The Quest, (2) The Oceans, (3) The Ends of the 
Earth, (4) The Face of the Land, (5) The Trembling 
Earth, (6) The Weather, (7) The Air: Blanket and 
Shield, (8) The Sun, (9) Higher Than the Blue Sky, 
and (10) New Moons. 
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NEW and 


completely revised 


Geography in the 20th Century 
edited by Griffith Taylor 


14 Plates — Folding Map 
56 Text Illustrations 
Over 690 Pages 


Twenty-two world famous specialists have partici- 
pated to make this volume a classic. Editor Taylor 
has contributed 6 chapters and a glossary. 


Partial List of Contents 
GEOGRAPHY IN THE NINETEENTH CENTURY 


G. Tatham 
THE FRENCH SCHOOL OF GEOGRAPHY 
R. J. Harrison Church 
THE GERMAN SCHOOL OF GEOGRAPHY 
S. van Valkenburg 
THE WEST SLAV GEOGRAPHERS 
J. Kral and J. Kondracki 
THE PROGRESS OF GEOMORPHOLOGY 
S. W. Wooldridge 
GEOGRAPHICAL ASPECTS OF METEOROLOGY 
F. K. Hare 
SOILS AND THEIR GEOGRAPHICAL SIGNIFICANCE 
D. F. Putnam 
GEOGRAPHY AND ARCTIC LANDS 
A. L. Washburn 
GEOGRAPHY AND REGIONALISM 
E. W. Gilbert 
THE SOCIOLOGICAL ASPECTS OF GEOGRAPHY 
J. W. Watson 
GEOGRAPHY AND AVIATION 
Ellsworth Huntingdon 
GEOGRAPHY IN PRACTICE IN THE FEDERAL GOVERNMENT, 
WASHINGTON 
John K. Rose 
GEOPOLITICS AND GEOPACIFICS 
Griffith Taylor 
THE RELATIONS OF GEOGRAPHY AND HISTORY 
H. C. Darby 


$10 


Order today from your favorite Bookseller or 


PHILOSOPHICAL LIBRARY 
Publishers 
15 East 40 Street, Dept. A-49, New York 16, N. Y. 
Expedite Shipment by Prepayment 
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The Economical Multi-Purpose 
Instrument Designed 
For Introductory Physics 


Price Includes 
Quality 60° Prism 


Newly Tmproved! 


LARGER PRISM TABLE 


Easy to set prism or grating exactly in the proper 
position for best performance. 


MORE EFFICIENT LIGHT TRAP 


Prism-table cover and shield fit with positive clip-on 
action—hold securely as telescope is moved. 


LARGER CLEARANCES 


Telescope and collimator relocated in their support 
arms to give permanent correct alignment. No 
troublesome readjustments. 


IMPROVED OPTICS 


Clearer, flatter field of view gives sharper definition, 
minimum distortion. 


NEW SMOOTH GRAY FINISH 


More attractive, easier to keep clean. 


W.M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY 
ESTABLISHED 1880 


1515 Sedgwick Street Dept. T 


Manufacturers of Scientific Instruments and Laboratory Apparatus 


Each 


$135.00 


This instrument combines the utility of the prism spectro- 
scope, the diffraction-grating spectroscope, and the 
divided-circle spectrometer, and has features none of 
these possess. It measures wave length of spectral lines 
directly in angstroms, using either a prism or a grating 
as the dispersing element, the grating being available 
as an accessory. The refracting angle of the prism and 
the angle of minimum deviation can be measured to 0.1°. 


It has 20x 155 mm objectives, sliding focus adjustment, 
90° spider cross hairs, unilateral slit with dust cover, 
spring clip and light-tight cover for prism table, and 
includes 60° prism with faces 18 x 36 mm, a transparent 
plastic dust cover, and detailed instructions. 

No. 3692. Each $135.00 


REPLICA DIFFRACTING GRATING FOR No. 3692 
With 14,440 lines per inch, 15-mm_ aperture. 
Mounted for use on prism table. 
No. 3692A. Each $12.50 


CROSS-HAIR ILLUMINATOR FOR 3692 
For use when setting cross hairs on faint spectral 
lines. 


No. 3692B. Each $15.00 


Chicago 10, Illinois, U.S.A. 
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Children, Put Away Your Sputniks 


By GLENN O. BLOUGH 


Associate Professor of Education, University of Maryland, College Park 


T was the Monday after the Russians launched 
their first satellite. The children in Miss Alvin’s 
fourth grade assembled as always to “plan for our 
day.” There was more than usual eagerness in the 
room and several pupils were equipped with pictures 
of the sputnik and clippings from the newspapers. 
But do you know what went into the daily plans? 
“We will learn more about birds.” 


The sputnik clippings were put away for another 
time because, as Miss Alvin says, “Each autumn 
my fourth grade has such a lovely time with birds.” 
Miss Alvin’s class has been having a “lovely time 
with birds” every October for years and years. 
They have learned to identify from pictures several 
common birds; they have made crayon pictures of 
blue jays, cardinals, and robins; they have copied 
from available sources the data about the birds’ 
habitat, description, and size into their booklets. 
They did almost the same thing last year in the 
third grade because Miss Allen, their third grade 
teacher, likes birds too. It hardly worries Miss 
Alvin at all that the children never see the birds they 
talk about—or that the information they get about 
them is almost useless, that the pictures they draw 
have no semblance of accuracy, and that the chil- 
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dren are studying birds because she wants them to 
and are repeating what they have already had in a 
previous grade. 

The time for discussing sputniks probably will 
never come in Miss Alvin’s room. Neither will it 
in hundreds and hundreds of other elementary 
schoolrooms in the United States because there are 
about as many schools without a respectable science 
program in the United States as there are with one, 
probably more. 

There is much discussion these days about keep- 
ing up with other countries on science education. 
There is much soul-searching to discover if we are 
actually behind Russia in science teaching. More 
fundamental, perhaps, is the question of whether 
or not we are keeping up with today’s children. In 
science we are, in hundreds of elementary school- 
rooms, living still in the age of the bustle and the 
blacksmith. Suddenly there has been a jolt. Per- 
haps a healthy one. 

Just what does the recent furor of emphasis on 
science mean for the elementary school? We are 
told that our country is deficient in the production 
of scientists, that there will be an increasing demand 
for science-trained personnel, that not enough high 
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school pupils are electing science, that these condi- 

tions can have far-reaching and disastrous results. 

What implications have these for the grade school? 
Plenty. 


But first, here are two things that they do not 
mean: We are not expected to build the whole 
elementary school program around science; nor are 
we being urged to make the smartest ten-year olds 
become scientists if they do not wish to do so. 


They do mean, however, that in the majority of 
elementary schools the science program is totally 
inadequate to meet today’s needs and interests of 
children and that our progress to remedy this situa- 
tion should be greatly accelerated. The science 
teaching in our elementary schools, except for some 
notable exceptions (and these are growing in num- 
ber), is years behind the times. The content, or- 
ganization, and methods of instruction are totally 
inadequate in a large number of schools. 


If we are ever to catch up with the interests and 
needs of today’s children we must have: 

1. Carefully planned, sequential courses of study 
in science just as we have in other areas in the ele- 
mentary school. There is no reason to expect that 
we can build a meaningful science curriculum for 
» today’s children around cocoons, rocks, and hickory 
nuts dragged in by the children and deposited on 
the science table. Nor can it be built around 
incidental questions children sometimes ask for one 
reason or another. A planned course will do away 
with useless repetition and will insure that pupils 
are introduced to the great variety of science prob- 
lems that are part of their environment. There can 
still be room for considering children’s questions 
and using teachers’ initiative within the course 
framework. 

2. Teachers who realize that they themselves live 
in this modern age of science and consequently must 
inform themselves of the subject matter. Women 
live in this age as much as men do. As long as the 
large percentage of elementary teachers are women, 
they must feel obligated to become informed to 
shoulder the responsibility that they assume when 
they decide to teach children. The day has passed 
when we can afford to say our elementary teachers 
do not know anything about the environment in 
which they live. As long as this is true, they are 
unprepared to teach today’s children. This does 
not mean that elementary teachers need to be scien- 
tists themselves. It does mean that they must be 
at least as informed in science as well as we hope 
the knowledgeable citizen is. To help teachers catch 
up, we need improved pre-service courses in science 
(as well as methods) designed for new elementary 
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teachers and more in-service experiences of the same 
design for those already teaching. 


3. Equipment in the elementary school that is 
adequate for carrying out the science curriculum. 
Some of it can be made and pupils can learn when 
they make it; but some must be purchased and 
made available. 


4. A definite time in the schedule for science, just 
as we have for arithmetic and reading. As long as 
we plan to do science in our spare time (how mythi- 
cal can we be?), we will not have any time. As 
long as there is no time for science in the schedule, 
we will not have any science. As long as science is 
lumped with social studies, we will not have mean- 
ingful science experiences either. 


5. A 12-year sequence (14-year if we consider 
junior college) in the school science program. This 
is necessary so that elementary and junior high 
schools and the other levels can build on previous 
experiences and provide ever-widening opportuni- 
ties for children and young people. This means also 
that elementary teachers and junior and senior high 
school teachers—yes, and college science profes- 
sors, too—must “get together,” learn to communi- 
cate with each other, and learn to work together. 


6. Supervisors and principals and administrators 
who are acquainted with the objectives of the science 
program. They must know good science teaching 
when they see it, and they should intend actively to 
work to improve the science offerings. 


These six attributes of an improved science pro- 
gram will surely have a great impact on the educa- 
tion of children who live in today’s scientific world. 
Such a program will be for a// children for they are 
all citizens. It will also encourage the specially 
talented for they will have the opportunity for satis- 
fying experiences that will challenge them. It will 
also uncover potentialities and interests that might 
otherwise remain dormant. It will be the first 
and the foundation step on the road to a 12-year 
program in science that will produce scientifically 
informed citizens as well as scientists who will make 
the necessary contributions to the future of our 
country. 


All of this does not mean that we ignore the other 
essential areas of the curriculum. It does mean, 
however, that we make science a definite part of the 
elementary school program. As long as we continue 
to ignore science, make it incidental, confine it to 
such things as the study of signs of autumn and 
how seeds are dispersed, we shall continue to have 
an inadequate beginning in this area that most 
thoughtful people believe is an essential part of a 
well-rounded educational program. 
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Rationality 


This article is the address delivered by Dr. 
Snyder, current president of the American 
Association for the Advancement of Science, at 
the annual banquet, March 22, 1957, of the 
NSTA 5th National Convention in Cleveland, 
Ohio. 
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By LAURENCE H. SNYDER 


Dean, Graduate School, University of Oklahoma, Norman 


| my graduate student days, when I was being 

painfully initiated into the complexities of the 
more advanced phases of various branches of sci- 
ence, I often found it soothing and rewarding to 
go back and read a very elementary text on the 
subject. Frequently this served to put my thoughts 
in order, and to strengthen the foundation upon 
which I was trying to build. Often, however, I 
found that some of the very foundation stones 
proved to be inadequately understood and ex- 
plained, so that the superstructure I was building 
was sometimes based on some obscure and glossed- 
over concepts. 

This situation, I think, is true not only of my own 
field of genetics, but of many areas of science: in 
spite of it there have been raised many solid edifices 
which have stood the test of time. It is comforting, 
however, to find now and then that a foundation 
stone that has been perceivable but not explainable 
has suddenly assumed rational rather than intuitive 
solidarity. One’s world thereby becomes a little 
more stable, and one’s faith more justified. 

Let us consider a few of the basic concepts of 
genetics which have recently emerged from the 
realm of semantic veneer into the world of rational 
solidity. Thus Mendel, in his famous paper, wrote 
(translated): “‘. . . those characters which are trans- 
mitted entire, or almost unchanged in the hybridiza- 
tion, and therefore in themselves constitute the 
characters of the hybrid, are termed the dominant, 
and those which become latent in the process reces- 
sive.” In later years these terms have been applied 
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to the genes (Mendel’s elements) themselves as well 
as to the characters. 

We often find that in a particular cross, one gene 
of a pair is “dominant” to the other. But for many 
years this relationship was merely stated, not ex- 
plained. Many students must have wondered, as I 
did, how one gene could dominate another. To- 
day we have a simple, reasonable, biochemical ex- 
planation of dominance. We believe, on the basis of 
experimental data, that a gene functions by develop- 
ing a specific substance, in most instances ap- 
parently an enzyme, which determines the effect of 
the gene on the individual. The enzyme produced 
is responsible for the catalysis of a particular step 
in the synthesis or degradation of some compound. 

Thus the development of the basic pigment mel- 
anin in man is contingent upon the presence of a 
gene C. Its mutant allele c in homozygous state 
(cc) results in the well-known condition albinism. 
Normally-pigmented individuals may, however, be 
either CC or Cc. In other words, the presence of pig- 
ment is a dominant character, and C is said to be 
dominant to c. 

Now melanin is elaborated by a series of bio- 
chemical steps from the amino acid tyrosine. (See 
accompanying figure.) Each step in this synthesis 
is catalyzed by an enzyme. One of these enzymes, 
tyrosinase, is always identifiable in pigmented indi- 
viduals, who have the gene C, but is not demon- 
strable in albinos, who lack the gene C. Apparently 
the gene C is responsible for the elaboration of tyro- 
sinase, while its mutant allele c fails to develop this 
enzyme. Equally apparently, one dose of gene C 
is as effective as two. 


Enzymes as Catalytic Agents 


Enzymes are organic catalytic agents which func- 
tion by facilitating biochemical conversions all out 
of proportion to the amount of enzyme present; 
moreover, the enzyme is ordinarily not itself used 
up in the process. Consequently, when any particle 
of enzyme has accomplished its catalytic action, it 
dissociates itself from the resulting compound and 
is available for further catalytic activity. Thus a 
small amount of enzyme is generally sufficient to ac- 
complish complete or nearly complete conversion. 

It is easy to conceive, then, that one dose of gene 
C elaborates sufficient tyrosinase to convert the 
available tyrosine to melanin. Since two doses of 
gene C could do no more than this, the genotype Cc 
is as effective as the genotype CC in the develop- 
ment of pigment, and C is dominant to c. 

As an analogy, consider your vitamine intake. If, 
as a child, each of your two parents provided you 
every day with your vitamine requirements, you 
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would have more vitamines than you really needed, 
but you would not suffer from vitamine deficiency 
diseases. If only one of your parents supplied the 
necessary vitamines, however, you would be equally 
healthy. Only if neither parent provided any vita- 
mines would you show the effects of the deprivation. 

This concept of dominance implies that a domi- 
nant gene results in the production of an active, ef- 
fective substance, while a recessive gene fails to 
produce a substance which is similarly effective 
biochemically. The active substance may be an 
enzyme, an antigen, or an inhibitor. (Some bio- 
chemists believe that antigenic activity is in reality 
a specialized instance of enzymatic activity). It is 
quite conceivable that inhibitors also behave in an 
enzymatic way. At any rate, they are active and 
effective. 


Genes As Inhibitors 


It is not surprising, then, to find that genes which 
function as inhibitors (for example, color inhibitors) 
are often dominant, whereas those which fail to 
produce active substances are recessive. Thus, al- 
though true albinism is due to a recessive gene in 
both animals and plants, instances of dominant (i.e., 
inhibitor) white are known in many species. 

It sometimes happens that a single dose of a given 
gene does not result in sufficient enzyme to carry 
out the reaction completely. In such cases domi- 
nance is lacking, and the heterozygote is distinguish- 
able from both homozygotes. In some instances the 
heterozygote may be distinguished by the unaided 
senses; in others, special methods must be used. 

One of Mendel’s original experiments, with later 
developments concerning this example, will provide 
a case in point. When Mendel crossed true-breeding 
pea plants with round seeds (RR) to true-breeding 
plants with wrinkled seeds (rr), he obtained all 
round-seeded plants in the first hybrid generation. 
When these hybrid plants were self-pollinated, they 
produced plants with round seeds and plants with 
wrinkled seeds in the ratio 3:1. The gene for round 
is thus dominant to the gene for wrinkled. To the 
unaided eye the heterozygous Rr pea looks just as 
round and smooth as does the homozygous RR, 
in contrast to the wrinkled and shrunken seeds 
which are homozygous recessive rr. By microscopic 
examination of the food reserves of the two kinds of 
round seeds, however, a distinction is possible. 

Immature pea seeds, whether destined to become 
round or wrinkled, contain sugar. In the homozy- 
gous RR seed, the sugar is almost entirely converted 
into starch as the seed matures. Since the starch 
retains water, the seed remains round, firm, and 
smooth. In the homozygous rr pea, however, very 
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little sugar is converted into starch, water is lost, 
and the seed coat wrinkles as the contents shrink. 
In the heterozygous Rr peas the conversion pro- 
ceeds far enough so that the seed remains smooth, 
but microscopic examination of the three types of 
seeds shows an abundance of well-formed starch 
grains in RR seeds, distinctly fewer and less perfect 
grains in Rr seeds, and very few indeed in rr seeds. 


One Dose of the Gene R 


Apparently one dose of the gene R does not pro- 
duce quite enough enzyme to complete the con- 
version of sugar to starch, but two doses do produce 
enough. If one dose of R had resulted in the pro- 
duction of even less enzyme, the heterozygous seeds 
might even have been discernible to the naked eye, 
and dominance would have been completely lacking. 

Not many examples of detectable heterozygotes 
have been thoroughly demonstrated in man, but a 
few instances are at least partially known. Let us 
consider briefly one of these, afibrinogenemia. Fi- 
brinogen is one of the substances normally taking 
part in the blood clotting mechanism, being con- 
verted to fibrin by the thromboplastic activity of 
various enzymes, notably thrombin. Fibrinogen it- 
self is formed from its precursor in the liver, and is 
a globulin with a molecular weight of about 350,000. 

A rare hereditary human disease, frequently 
marked by fatal hemorrhage, is afibrinogenemia, in 
‘ which the precursor is not converted to fibrinogen, 
presumably due to the fact that the implicated re- 
cessive gene does not produce the enzyme requisite 
for the conversion. Some researches indicate, how- 
ever, that one dose of the dominant gene does not 
provide enough enzyme for complete conversion, so 
that in the heterozygotes a marked decrease in 
fibrinogen can be demonstrated, although the blood 
will still coagulate and the individual is clinically 
normal. 


All-or-None? 


Thus dominance is not an all-or-none phenom- 
enon, but exists in varying degrees of complete- 
ness. It may be mentioned in passing that this fact 
makes feasible the purposeful search for various 
special methods for the detection of those persons 
who are heterozygous for recessive genes which, 
when in the homozygous state, may produce detri- 
mental effects. 

Another phenomenon, the understanding of which 
was long obscured by its being named but not ex- 
plained, is epistasis. Epistasis is the masking of the 
effects of the genes of one pair by a gene of a differ- 
ent pair. It is, in short, a relationship between the 
genes of two separate pairs essentially similar to the 
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dominance relationship between the two alleles of 
one pair. 

Many rational explanations of epistasis have 
come to light, and again they are often biochemical, 
and often remarkably simple. When, for example, 
two pigments are present, the darker one may sim- 
ply obscure the lighter. Cotton, for instance, may 


HO NH, 
CH, CH-COOH 


(TYROSINE) 
(BLOCK IN ALBINISM) 


HO 
NH, 
HO\ CH, CH-COOH 


(DIHYDROXY PHENYLALANINE) 


(MELANIN) 


The metabolism of tyrosine to melanin and its failure in the 
presence of the genes CC. 


have brown, green, or white lint. Two pairs of 
genes are concerned with the development of these 
colors. In one pair B results in brown pigment, 5 
does not produce brown. In the other pair, G results 
in green coloration, g does not produce green. In 
the absence of both B and G (i.e., bbgg), the lint is 
white. When both B and G are present, B is epi- 
static to G, and the color is brown. 

The F, ratio, therefore, is modified to 12 brown: 
3 green: 1 white. Of the browns, some also have 
green and some do not. Although these two kinds 
cannot be differentiated on simple inspection, the 
hidden green in the former can readily be demon- 
strated by fluorescence in ultraviolet light. By ap- 
plying this test, the standard ratio of 9:3:3:1 may 
readily be demonstrated. 

Epistasis may also occur as a result of genetic 
heterogeneity. What appears at first glance to be a 
single clinical entity in man may sometimes, as a 
result of careful observation, be broken up into 
sub-entities, dependent on different genes. For some 
diseases, this situation may be recognized by the 
occurrence of one age-of-onset within certain fami- 
lies, another age-of-onset within other family 
groups. The infantile and juvenile forms of amau- 
rotic idiocy are instances of this dual genetic basis 
for an abnormal condition. If both sets of genes 
were involved in a family, the recessive gene of each 
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pair would be expected to show epistasis over the 
dominant gene of the other pair. It is conjectured 
that each of the recessive genes involved in amau- 
rotic idiocy is concerned with the lack of a specific 
enzyme in the sequential degradation of sphingo- 
myelin in the cells of the nervous system. 

Sometimes a clinical or age-of-onset differentia- 
tion is not obvious, but genetic heterogeneity is 
nevertheless apparent from family history data. The 
genetic instances of deaf-mutism appear to be the 
result of the homozygous condition of a recessive 
gene. Examples are known, however, in which a 
husband and wife, both genetically deaf-mute, have 
produced all hearing children. This situation indi- 
cates that two different recessive genes may each 
cause deaf-mutism. The expected F, ratio in such a 
cross would be the epistatic ratio of 9 hearing to 7 
deaf. 

A plausible explanation of this instance of epis- 
tasis is to be found in the fact that autopsies on 
the ears of deaf-mutes indicate that in some cases 
the auditory nerve is degenerate, in other cases the 
cochlea of the inner ear is degenerate. Either situa- 
tion would result in deafness. An analogy would be 
the telephone, which could be made equally “deaf” 
either by cutting the cord leading to the receiver, or 
by jabbing an ice pick into the receiver itself. 

Turning now to a more general problem, that of 
differentiation, it will be recalled that cells, tissues, 
and organs differentiate during development in what 
appears to be a paradoxical situation, namely. that 
mitosis results generally in an exact distribution of 
identical genes to daughter cells. How, then, if 
genes determine development, can cells of the body 
be strikingly different when they have identical 
complements of genes? 


A State of Rational Solution 


The problem is far from solved, but at least it is 
approaching a state of rational solution, and again 
the solution appears to lie in the area of biochemis- 
try. There is evidence that some cells of an individ- 
ual may occasionally deviate from the normal 
chromosomal complement, but this does not appear 
to be specifically correlated with tissue differentia- 
tion. Since the nuclei resulting from successive 
mitoses are, as far as can be experimentally deter- 
mined, equivalent and interchangeable, it is to the 
cytoplasm that we must look for the mechanics of 
differentiation. 

The cytoplasmic materials received by the two 
daughter cells following a mitosis need not be 
equivalent, and as a matter of fact, frequently are 
demonstrably different. Differentiated cells are 
chemically unlike, and both quantitative and quali- 
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tative differences in enzymatic activity have been 
demonstrated between various tissues of the same 
animal. Tissue-specific and organ-specific antigens 
are also found. Morphological and physiological 
differences follow the chemical differentiations. 

The chemical divergences appear to be guided by 
genes, but it is a well-known aphorism of genetics 
that the action of a gene may be considerably al- 
tered by the environment, without the gene itself 
being changed in any way. The environment here is 
internal cytoplasmic arrangement, starting with the 
gradients in the egg itself, plus external forces of 
various sorts. 


The Fertilized Egg 


That there is in fact internal organization of the 
cytoplasm, even as early as the fertilized egg, has 
been amply demonstrated. Mitochondria, for ex- 
ample, are visible constituent particles of most cells. 
They contain certain enzyme systems, particularly 
the oxidative enzymes. One of the major factors in- 
volved in the occurrence of animal-vegetal polarity 
in eggs appears to be a mitochondrial gradient with 
its consequent enzyme gradient. Unequal distribu- 
tion of mitochondria and other cytoplasmic inclu- 
sions at cell division would result in the placing of 
identical genes in different environments. 

Not only have such enzyme gradients been dem- 
onstrated in the case of animal-vegetal polarity, 
but for dorso-ventrality and bilaterality in early 
developmental stages. In later development, the 
enzyme systems of various tissues are demonstrably 
different. Various types of cytoplasmic particles 
having different properties and functions occur, and 
the proportions of the various particles are charac- 
teristic for the kind of tissue. 

In addition to unequal distribution of particles, 
other internal and external environments may in- 
fluence the types and the relative numbers of cyto- 
plasmic materials. The gradient field in which the 
cell occurs, the available concentrations of hydro- 
gen ions, electrons, and substrates, all may influence 
the development of characteristic enzyme patterns. 
It must always be kept in mind, however, that dif- 
ferentiation—enzymatic, physiologic, and morpho- 
logic—takes place under the general guidance of 
genes. It would seem to be a reasonable inference 
that genes cannot exert an absolute control over the 
presence or absence of specific enzymes in the cell, 
but instead determine the potential development of 
particular enzymes and enzyme systems in particu- 
lar environmental situations. Such actions of genes 
on the chemical level are quite in harmony with the 
long recognized observations on the gross pheno- 
typic level. 
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TO TEACHERS OF SCIENCE: 


1. KNOW YOUR STUFF. 


Renew and extend it continually. 


ll. KEEP ALIVE. 


in your students. 


Ill. BE INSPIRED—BE INSPIRING. 


own powers. 


A CHARGE AND A CHALLENGE 


By Richard M. Sutton 
Professor of Physics, Management Development Program, Case Institute of 
Technology, Cleveland, Ohio 


Build sound knowledge of your subject. 


Reach beyond habitual and comfortable levels. 


Observe, experiment, and THINK: ask questions of Nature. 

Read widely: keep asking questions of yourself. 

Grow with your students and with the changing times. 

Keep your spark of originality alive: cherish the spark of curiosity as you find it 


Give of yourself: teaching is a highly personal job. 
Have a sense of mission: what you are doing has long-range importance. 
Awaken in your students a desire to learn: you can only help them develop their 


Make full use of your skills and personality: they are YOU. 


It is a familiar observation in genetic studies that 
different genes produce their observable phenotypic 
effects at different times in the life history of an 
individual. The consequences of some genes in 
man, for example that conditioning gargoylism, are 
detectable in the embryo; of others, such as the gene 
for Huntington’s chorea, only in later life. It is 
inevitable that the thoughtful student will speculate 
as to how some genes can exert their effects only 
after many years of the person’s life have passed. 

Here again the emerging facts and principles of 
biochemistry come to our rescue. Alternate meta- 
bolic pathways are the rule in biochemical reactions, 
and enzymes frequently compete for the same sub- 
strate. Moreover, equilibria become set up in 
many reversible reactions, and these equilibria may 
require considerable time to be reached. The es- 
tablishment of an equilibrium may then free a sub- 
strate for a new conversion by a new enzyme. Cer- 
tain by-products, slowly accumulating, may reach a 
critical level and act either as inhibitors or as new 
substrates. 
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It is becoming apparent, moreover, that biological 
proteins are mixed populations of molecules of very 
different ages. Some of the molecules are very new, 
others may be months or even years old. It is 
known that stored proteins, whether at body tem- 
perature or in the refrigerator, gradually change in 
their biological properties, and that these changes 
reflect changes in the conformation of the molecules. 
In other words, a living protein is undoubtedly com- 
posed of a population of molecules which differ in 
primary structure through age, site of formation, 
and various environmental causes such as tempera- 
ture, antigens, toxins, and nutrition. The molec- 
ular changes may involve such chemical events as 
the formation of dithio bonds and the substitution 
of amino acids. 

In this way a gene and its descendants may be 
located in a different environment in the mature 
individual from that in which they occurred in the 
embryo or the young organism. The effects of the 
genes could then be quite understandably different 

(Continued on page 402) 
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PE geophysicist who studies the earth itself 

faces a unique problem among scientists. He 
never has the opportunity of seeing all of his 
subject at one time (he doesn’t even know its 
exact shape) and his subject is much too large to 
manipulate. The earth itself is his laboratory and 
the earth is always changing. It wobbles on its 
axis; its crust is constantly shifting; the very 
outlines of the continents change as shorelines 
are eaten away; and new islands are formed when 
volcanoes erupt beneath the sea. Many of the 
parameters he would like to measure, such as 
gravity, change from place to place on the earth 
and by far the greater portion of the earth’s 
surface is hidden underneath oceans and icecaps. 

Some of the things he studies happen quickly, 
earthquakes, for example, and he must always be 
on the alert for them. Other phenomena occur 
slowly over many years and their effects cannot 
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usually be studied directly. For example, some 
slow movements of the earth’s crust have been 
detected only by the fact that underground pipe- 
lines became distorted through the years. 

The geophysicist would like to know more about 
the core of the earth, but man’s deepest borings 
do little more than scratch the crust. In this field he 
must get his knowledge by indirect observations 
such as measurements of the character and speed 
of propagation of earthquake waves. 

Since he cannot yet stand back and take a look 
at the earth as a whole, the geophysicist is going 
to do the next best thing. During the 18-month 
International Geophysical Year, which began on 
July 1, 1957, geophysicists of all nations are making 
a concerted effort to observe and measure the earth 
in as many places as possible. These observations 
will fill in gaps and tie together work done in the 
past to give a more complete picture of this con- 
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stantly changing world than has ever been possible 
before. 

During the IGY, intensive observations will be 
made in three fields relating to the earth’s crust 
and interior. World-wide studies of seismology, 
‘which is concerned with earthquakes and _ lesser 
movements of the earth’s crust, will be conducted 
with special emphasis on observations in remote 
regions not normally accessible to scientists. Meas- 
urements of gravity, the pull of the earth, will be 
made on all land masses and on most oceans. 
More accurate determinations of latitude and lon- 
gitude will be made at selected points, using both 
conventional astronomical methods and a new 
photographic technique which in effect halts the 
moon in its movement across the night sky. 

Through these studies we hope to come closer 
to finding the answers to some very fundamental 
questions about the shape of the earth and its 
structure. Among these questions are: 


What is the precise shape of the earth? We 
know that the earth is not round but is flattened 
at the poles and bulges at the equator. We would 
like to know the exact dimensions of these irregu- 
larities. 

How does the value of gravity vary over the 
surface of the earth? This information will give 
us clues to the composition and structure, as well 
as the shape, of the earth. 

What causes earthquakes? Greater knowledge 
of the causal factors of earthquakes is of practical 
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By MAURICE EWING 


Lamont Geological Observatory, Columbia University, Palisades, New York 


use in anticipating (though not yet in forecasting) 
destructive earth shocks. 

What is the internal constitution of the earth? 

Are the continents drifting over the surface of 
the earth? ‘This is an old theory which has never 
been proved or disproved. 

How far apart are the continents? As yet we 
do not have this seemingly simple bit of information 
on which really accurate world-wide mapping 
depends. 

Seismology 


The important problems in seismology are the 
study of earthquakes and lesser earth tremors. 
Although man seems helpless in the face of cata- 
clysmic events such as earthquakes, actually he 
can lessen the damage done by these disasters by 
studying their nature, by determining how likely 
they are to occur in specific locations, and by 
mapping the geographic extent of their effects. 

Although the more or less systematic observa- 
tion of earthquake effects has been going on for 
hundreds of years, seismology was strictly a de- 
scriptive science until the development of the first 
station-type seismography in the late 19th cen- 
tury. 

Basically the seismograph consists of a heavy 
mass mounted so that a vibration of its support, 
together with the inertia of the mass, causes a 
relative motion of the mass and its support. By 
a system of electrical and optical linkages, modern 
seismographs use this relative movement to pro- 
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duce a photographic record of the earth’s vibration 
on film. Because different materials in the earth’s 
crust and core bend seismic waves in different ways 
and transmit them at different speeds, analysis of 
these seismograph records can divulge informa- 
tion about the composition and structure of the 
earth. 

Seismologists use two major research methods: 
artificial tremors from manmade explosions and a 
constant watch for natural tremors. Both methods 
will be employed during the International Geo- 
physical Year. For the IGY program the dyna- 
mite charges used to produce artificial tremors will 
be larger than in any study heretofore. The stand- 
ardized instrumentation at the new IGY stations 
will eliminate variables which complicate the inter- 
pretation of data observed at many existing sta- 
tions. Research in seismology at IGY stations is 
directed primarily toward the study of elastic wave 
propagation and its interpretation in terms of earth 
structure. 

Seismological studies have long been conducted 
on an internationally cooperative basis, and there 
is now a network of about 300 standard seismo- 
graph “listening” stations over the world. Of 
these, 20 are new stations installed during the 
IGY, and others may be added. The new stations 
will contribute much needed information for 
detailed study of earthquakes in vast, remote areas 
such as the Pacific Ocean, Antarctica, and the 
Arctic Basin, where virtually no measurements of 
this kind have been made in the past. 

Nine of the new stations have been installed by 
the U.S. National IGY Committee—three on the 
equatorial Pacific islands of Guam, Truk, and 
Palau; two in the Arctic at Point Barrow, Alaska 
and Thule, Greenland; and four at USNC-IGY sta- 


Dr. William Markowitz with the Markowitz dual-rate moon-posi- 
tion camera, used in the IGY latitude and longitude program. 
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tions in Antarctica. The Scripps Institution of 
Oceanography will also install a seismograph on 
Palmyra Island, in the central Pacific, as an adjunct 
to its oceanographic program. In all, a total of 47 
nations are particpating in the IGY world-wide 
seismology program. 

In the Antarctic, portable seismographs are 
being used to complement and supplement the 
station type seismographs. These portable instru- 
ments have already been put to use on the 600- 
mile traverses over the frigid icecap between Little 
America and Byrd Station. Surveys of the ice 
thickness along the route were made at regular 
intervals using the reflection technique in which 
charges of dynamite are exploded in shallow holes 
and the transit time of sound waves travelling 
through the ice to the ground and back to the 
instrument is measured to a hundredth of a second. 
This technique gives a profile of the continental 
terrain as well as the thickness of the overlying 
ice. Near Byrd Station preliminary seismic sound- 
ings indicate that the ice cover of the continent 
may be 10,000 feet thick at a point where the ice 
surface is only 5000 feet above sea level! 


To supplement further the world seismographic 
network, the California Institute of Technology is 
constructing two strain seismometers in the Andes 
mountains of South America which are designed to 
measure directly the accumulation of stresses in the 
earth’s crust which trigger active earthquakes. 


The importance of better information in this 
field was dramatically emphasized early in 1957 
when a sudden earth movement along the San An- 
dreas Fault seriously shook San Francisco and 
caused considerable damage. Back in 1940 a slight 
crustal movement along this fault shifted a por- 
tion of the United States-Mexico border by ten 
feet. And in 1906 the same fault produced the 
great San Francisco earthquake which killed hun- 
dreds of persons and caused property damage of 
$400 million. 

Figure 1 shows the seismic zones of the earth 
where earthquakes are most likely to occur. The 
observations being made during the IGY will pro- 
vide data from which more accurate maps of earth- 
quake areas can be drawn. 


Gravity 


The great aim of the IGY gravity program is to 
establish a reliable gravity map for the entire earth. 
A gap in the international network of gravity obser- 
vations extends over most of the Southern Hemi- 
sphere and the Arctic. Also, though gravity meas- 
urements are made by many nations, there is no 
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universally accepted gravity standard because dif- 
ferent instruments have been used to make the 
measurements. IGY scientists plan to extend the 
world gravity network to remote areas, to resolve 
differences in reported values in areas already meas- 
ured, and to work toward the establishment of a 
world-wide gravity standard. Twenty four na- 
tions will make gravity observations during the 
IGY. 


United States scientists will make gravity meas- 
urements in the Western Hemisphere, the Arctic, the 
Antarctic, and the Atlantic and Pacific Oceans. Pen- 
dulum measurements, which give absolute values, 
will be used at key stations to help establish a com- 
mon gravity standard throughout the world. Gra- 
vimeters, which measure relative gravity, will be 
used to interpolate between the key stations. Gra- 
vimeters are similar in principle to the old-fash- 
ioned spring balance but are incomparably more ac- 
curate. For example, the gravimeters used to meas- 
ure earth tides are so sensitive that they respond to 
the change in gravity which would result from a 
vertical movement of about one eightieth of an inch. 


Portable gravimeters are already in use on the 
antarctic glaciology traverses. A team of two men 
went to the Antarctic in the winter of 1956-57 
to make pendulum and gravimeter measurements at 
some of the antarctic stations. Their results will be 
used as reference values for the traverse teams, and 
‘also to establish ties to measurements made in lands 
of the Southern Hemisphere. In travelling to the 
Antarctic, the team made measurements at sites in 
South America, Japan, the Philippines, Australia, 
and New Zealand. 

In the Arctic, pendulum ties have been made to 
the two IGY drifting stations in the Arctic Ocean, 
Fletcher’s Ice Island and Station A, which is on a 
large ice floe. Scientists on Station A have dis- 
covered a previously unknown submarine ridge 5000 


FIGURE 1. Seismic zones. 
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Worden gravimeter in use at Little America. 


feet high through gravity observations combined 
with depth soundings. 

The vast oceanic areas of the world have long 
been a barrier to the establishment of a true world- 
wide net of gravity measurements. The problem of 
measuring gravity on ships at sea is complicated 
by the motion of the sea and the motion of the ves- 
sel itself. However, by using submarines which can 
descend below these surface disturbances, gravity 
measurements can be obtained, with the pendulum 
apparatus invented by F. A. Vening Meinesz, in the 
vast ocean areas which cover about 75 per cent of 
the globe. New gravimeters designed by Professor 
Anton Graf of Munich may even be adaptable for 
use in surface vessels. If so, the blank spaces rep- 
resenting the oceans on the world’s gravity map can 
be filled in much more rapidly than anticipated. 

Successful completion of the IGY observational 
program will provide scientists and engineers of all 
nations with fundamental gravity data which will 
be used in studies of the precise shape of the earth, 
in preparation of new and more accurate world 
maps, in structural geology investigations, in pros- 
pecting for oil and minerals, and in many other 
fields of geophysics. 


Latitude and Longitude 


Most people believe that the position of the 
earth’s latitudes and longitudes and the location of 
geographical features are known precisely. For 
many practical problems this is true: Cartographers 
can make reasonably precise maps, and navigators 
can use these maps in guiding their ships or air- 
craft. But during World War II, certain of the 
Pacific Islands were found to be as much as a mile 
from their presumed locations. Even today we do 
not know exactly how far apart the continents are. 
During the IGY, very precise measurements of lati- 
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tude and longitude are being made at 20 locations 
around the world. 

Actually, latitude and longtitude studies during 
the IGY consist of two distinct programs with dif- 
ferent objectives. The astronomical longitude and 
latitude program provides coordinates of the ob- 
serving stations with reference to celestial bodies, 
while the moon position program provides coordi- 
nates with reference to the center of the earth. 

Since astronomical coordinates are measured with 
reference to the vertical, they are affected by gravity 
anomalies. Despite this, the coordinates may be 
determined with great precision. Probable errors in 
the positions determined in the IGY program will 
be about five feet. This accuracy is possible because 
of the high precision of the observing instrument 
used, an “impersonal” astrolabe developed by A. 
Danjon of the Paris Observatory. This instrument 
is called impersonal because it is designed to mini- 
mize the observational error of the human operator. 

The astrolabe makes use of a basin of mercury to 
indicate the apparent vertical and an optical sys- 
tem which presents two images of the star under 
observation in the eyepiece. To make an observa- 
tion, the observer manipulates a prism so as to keep 
the two images parallel to an illuminated thread. 
The position of the prism indicating the altitude of 
the star is recorded on a chronograph, which indi- 
cates the instant of the desired observation, thus 
eliminating the need for the observer to mark and 
time an observation. 

The IGY moon position program will provide in- 
formation on the size and shape of the earth inde- 
pendent of gravity and will improve our knowledge 
of the orbit of the moon. 

The program depends on observations made with 
the “dual-rate moon-position camera,’ developed 
by William Markowitz of the U.S. Naval Observa- 
tory. By use of a very ingenious mechanism, this 
camera photographs at one time both the moon and 
the stars, though they move at different rates, and 
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FIGURE 2. A ray of the moon’s image, at a, is deviated as it 

passes through the tilted filter, F2. When the filters are parallel 

there is no deviation, as at b. A continuous tilting of the filter 

during the exposure removes the motion of the moon relative to 
the stars, at S1 and $2. 
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Explosion for seismic sounding in stranded moraine (glacial 
debris) in the southern section of McMurdo Sound, Antarctica. 


holds the moon’s image fixed relative to the stars. 

In the dual-rate camera, the plate carriage is 
driven at the same rate as the apparent movement 
of the stars. Therefore the images of the stars fall 
at the same positions on the photographic plate 
throughout the exposure. At the center of the field 
of the camera is a dark plane-parallel glass filter 
which reduces the intensity of the moon’s image by 
a factor of 1000. During the exposure, the filter is 
tilted, thereby moving the image of the moon (see 
Figure 2). The axis of tilt and the rate of tilt are 
selected for each observation so as to hold the moon 
fixed relative to the stars. The time of observation 
is the instant when the dark filter is parallel to the 
light yellow filter which is in front of the star field. 

The distances between the center of the moon and 
the fixed stars are measured on the plate by a 
measuring engine of extremely high accuracy. 
These measurements give information on the posi- 
tion of the moon relative to the stars with a pre- 
cision higher than that obtained by other methods. 

In theory the three coordinates of the observer 
with respect to the center of the earth (distance, 
latitude, and longtitude) can be determined with 
two observations of the moon. In practice about 
200 observations will be made at each station, giv- 
ing positions of the stations with probable errors of 
about 100 to 200 feet. The results from all the 20 
stations will be combined to determine the size and 
shape of the earth. This determination will differ 
from all others in that it is based solely on geometry 
and is independent of gravity. 

In order to apply this method the distance from 
the earth to the moon must be known. The distance 
from Washington, D.C. to San Diego, California 
has been measured, and will be used as a base for 
triangulation measurements to determine this value. 

The IGY latitude and longitude program will not 
only provide data of immediate value to science but 
will establish base values to which future observa- 
tions can be compared. For example, comparison of 
astronomical positions obtained perhaps 50 years 
hence with the values determined during the IGY 
may settle the old question of whether the conti- 
nents are fixed in position or are drifting. 
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LOOKING BACKWARD 


SCIENTISTS 


By SAMUEL STRAUSS 
McKinley High School, Washington, D. C. 


MANY SUCCESSFUL PEOPLE look back upon their 
teachers with affection and respect, gratefully re- 
membering the personal interest and the encourage- 
ment that they received. Such attention was an 
important factor in their efforts to reach positions of 
leadership in their chosen work, as they will tell 
any listener. 

On the other hand, there are many able persons 
who received no encouragement, who can recall no 
teacher who took any personal interest in them. 
Some of these people went on to success without 
such support, driven by other powerful forces in 
their lives. How many potentially successful youths 
gave up, feeling that they had no chance, that they 
were not worthy, that the world was not their 
oyster, will never be known. 

Certain it is, that many junior and senior high 
school pupils have been told by their teachers and 
counselors that they should not take mathematics or 
science courses, that they should not attempt col- 
lege preparatory work, nor plan for a future acade- 
mic career. Such advice is frequently based upon an 
examination of the IQ test scores and the scholastic 
marks shown on the students’ records. 


A Study Is Made 


During the academic year 1955-56 the writer, 
awarded a Ford Foundation teacher fellowship, 
studied the lives of 89 men who earned the Ph.D. 
degree in physics, chemistry, and engineering at The 
Ohio State University, the University of California 
(Berkeley), and Cornell University. One part of 
the project was to visit the high schools from which 
the men had been graduated, where their school 
records could be studied. Faculty members who re- 
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membered the men when they had been high school 
students were interviewed. 

The high school records included IQ scores, as 
determined by a variety of standardized tests. Ac- 
cording to the test scores, the IQ’s of the 89 physical 
scientists ranged as follows: 


From 96 through 100 
From 101 through 110... 6% 
From 111 through 120 .... 29% 
From 121 through 130 |. 36 % 
From 131 through 140 .... 17% 
From 141 through 165 . 9% 


This tabulation contrasts with the IQ score of 
120 that is generally regarded as the minimum es- 
sential for the successful completion of college work, 
to say nothing of graduate school. As can be seen, 
38 per cent of these men would not have qualified 
under such a standard. It may be that the IQ 
scores shown on the records were not accurate, but, 
regardless, these very scores no doubt served as 
their teachers’ criteria of the mental ability of the 
boys and as a basis for counseling. 

In a similar study of 30 biological and 30 social 
scientists previously made by the writer, the men 
were asked, “How much intelligence does a scientist 
need to have?” They replied: 


Of a high order ............ 22 % 
Above average ............ 33 % 
About average .............. 40 % 
Even below average ........ 5% 


These figures indicate that working scientists con- 
sider that average or somewhat above average in- 
telligence is sufficient for scientific research. More 
than 80 per cent of the scientists interviewed ex- 
pressed the opinion that other factors were as im- 
portant as or more important than intelligence for 
doing scientific research. The factors they named, 
in the order of frequency of mention, were: perse- 
verance, interest, training (education), interest in 
people, the ability to see relationships, hard work, 
curiosity, intellectual honesty, rigorousness, open- 
mindedness, imagination, personality, skill in writ- 
ing and speaking, and a good memory. 


Scholarship and Solitude 


The emphasis placed on interest in people and on 
personality is due to a special fact. It is that the 
days when scientists labored in solitude are now 
generally gone; complex problems are investigated 
by scientists working in groups, where the ability to 
get along with others is of considerable importance. 

The high school records also showed the marks 
earned by the scientists and their ranks in the grad- 
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uating class when they were students. It is prob- 
ably the general attitude that any future scholar is 
earmarked by outstanding work in high school; 
many scholarships and prizes are awarded on the 
basis of very high standing in class. 

Examination of the high school records of the 89 
physical scientists under study revealed their ranks 
in their high school graduating classes as follows: 


In top 1% of class ...... 10 % 
In top 2% of class ...... 22% 
In top 5% of class ...... 43% 
In top 10% of class ...... 64% 
In top 15 % of class . . 19% 
In top 25% of class ...... 92% 
In top 33 % of class ...... 97% 
In top 50 % of class ......100% 


It can be seen that not all of these boys had 
shown the brilliant scholarship that is supposed to 
be the sign of the future scientist. The boys had all 
been in the top half of their classes, but 36 per cent 
had been below the top tenth. They had been good, 
but not always the exceptional students in high 
school. It was also noted that a conspicuous pre- 
vailing element in the high school program of these 
boys was the inclusion of all the courses in mathe- 
matics that they could take, although they did not 
always earn high marks in their mathematics classes. 


The Mark of the Future Scientist 


The foregoing data are in agreement with the in- 
formation gathered in the former study that was 
previously mentioned. Of 60 biological and social 
scientists who had earned the Ph.D. degree, 43 per 
cent said that they had ranked in the top tenth of 
their high school graduating classes; another 43 per 
cent said that they had ranked in the top third, but 
not in the top tenth, of their classes; and 14 per cent 
of the men said that they had been about in the 
middle of their high school classes at graduation. 

The scientists expressed their appreciation of the 
value of their high school training. They said that 
the chief contribution was the good background for 
college work they had received. They also gave the 
high schools considerable credit for stimulating and 
establishing their scientific interests. A few men 
said that they had developed good work habits while 
in high school. 

If it is not superior intelligence or the highest 
scholarship that marks the future scientist, what 
other signs will help to identify promising youths 
and assist them to future success? 

After quite intensive and careful study of the 
lives of 169 scientists, the writer ventures to make 
some generalizations. The first is that the scientists 
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studied did not show any discernible and character- 
istic peculiarities. They engaged to a considerable 
degree in high school and collegiate extracurricular 
activities, they were much influenced by other 
people, and they came from families at all social and 
economic levels. They now enjoy social contacts, 
engage in many and varied forms of recreation, are 
happy in their chosen life work, frequently take 
part in community and church activities, and make 
excellent husbands and family men. In general, they 
seem to be what may be regarded as normal persons. 

What made the men become scientists? The 
dominant force that shaped their lives seems to have 
been drive. By drive is meant the urge that made 
them improve their scholarship while in ccllege and 
do even better in graduate school; that made them 
work hard for many years on their graduate pro- 
gram, often under the most difficult conditions, and 
to persevere in spite of the many hurdles and ob- 
stacles in their paths. The drive in a surprisingly 
large number of cases seems to have been due to 
frustrations that generally occurred early in their 
lives, such as the failure to be accepted as an equal 
by the peer group, or by family pressures and ten- 
sions, or by minority status; or by some combination 
of these three and other minor factors. The drive, 
actuated by an unconscious desire “to show them,” 
was probably established by the time the boys 
_ reached their early teens. The pursuit of the high- 
est-earned academic degree as the “union card” for 
the training to do scientific research, served to pro- 
vide a satisfying outlet for the drive. 

Another factor is the apparent presence of a 
degree of nonconformity among scientists. This 
showed up early in life and was frequently reported 
by the high school teachers visited. The boys did 
not always do what was expected of them, though 
they were seldom anti-social. For example, there 
was the boy who became so interested during a 
mathematics examination in alternative methods of 
solving the first problem that he never did complete 
the rest of the test. There was another boy who 
knew so much about chemistry, as a result of his 
work with a brother at home, that he was bored by 
the class work and never bothered to hand in his 
papers. The teachers of these boys reported that 
they had realized that the boys had ability, but they 
could not give them high marks. In neither case, 
nor in many others, did the boys care whether they 
received a high or a low mark. 

A highly important factor was the effect upon the 
future scientists of the personal interest taken in 
them by others. The faith and the interest ex- 
pressed in the boys by some elementary or high 
school teacher or by a college instructor, made a 
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deep impression and constituted a dominant force 
in the lives of the men studied. It was noticeable 
that the men who had attended very large high 
schools seldom reported that they had been in- 
fluenced by a teacher in that institution and, when 
visited, the teachers in those schools rarely even 
remembered the former students. But in smaller 
schools, the influence of the teachers was felt 
strongly and clearly and, when visited, the teachers 
knew all about the boys. It was not alone the en- 
couragement of science teachers that affected the 
boys; various scientists reported that they had been 
influenced by mathematics, English, history, typing, 
language, and shop teachers; by coaches, principals, 
and superintendents; by part-time and vacation em- 
ployers; and by parents and other relatives. It may 
fairly be said that the personal interest and the 
encouragement advanced by any adult to an im- 
pressionable boy or girl looking for a satisfying out- 
let for his inner drive may set him or her on the 
road toward a scientific career. 

The tentative findings of the studies discussed 
indicate that while students in the lower half of 
high school classes may not develop into scientists, 
some of those in the lower reaches of the higher half 
do. Care must be exercised not to overlook potential 
scholars by over-dependence upon such standard 
criteria as IQ’s and school marks. 

Teachers should practice democracy in the class- 
room. They should devote at least as much time 
and energy to the promising intellectual leaders as 
to those pupils who, at the very best, can never be 
more than mediocre. Teachers should devote them- 
selves toward the channeling of the inner drives of 
our able youths into worthy social ends. Their work 
will then be so much more rewarding, and our nation 
will benefit greatly by obtaining the desperately 
needed trained minds. 


OUR FUTURE 
GOES TO SCHOOL TODAY 


This is the 1958 theme for the National Education 
Association as selected by NEA President Lyman V. 
Ginger. It will be the theme of the NEA annual con- 
vention in Cleveland, Ohio next June and also the topic 
of Dr. Ginger’s presidential address at that meeting. 
In announcing the theme, Dr. Ginger said: “What we 
teach and how well we teach our students today will 
have a vital effect on our tomorrows. ... Where Russia 


is today with sputniks and its streamlined science pro- 
gram is a result of philosopnies put to work 15 or more 
years ago.” 
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How many high school students would be more 
interested in science careers if they could really 
do something creative and challenging? How many 
high school students could be stimulated by doing 
scientific research in high school? 

How many science teachers thought they would 
be able to conduct research while they were teaching 
in high school? How many science teachers are 
leaving the profession because they are unable to do 
research? 

These are desires that are difficult to fulfill. How- 
ever, there has emerged a way in which these ques- 
tions can be answered positively and, at the same 
time, encourage research-minded science teachers to 
remain in education. 

In the summer of 1956, I was fortunate to attend 
a National Science Foundation Institute for science 
teachers at American University in Washington, 
D.C. Part of the program involved spending every 
afternoon at the National Institutes of Health at 
Bethesda, Maryland. The purpose of the program 
was to place science teachers in close contact with 
scientists and scientific investigation. 

The work proved to be so interesting and the 
project I selected to work on, so challenging, that 
the six weeks were soon gone. It seemed a pity to 
just stop the work. Why couldn’t it be continued? 
Why, indeed! Why couldn’t high school youth 
work as assistants on such a project? Where would 
the equipment be obtained? 

Consultation with the scientists in the group re- 
sulted in the suggestion that the Board of Grants of 
the National Institutes of Health be contacted. The 
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. funds that were available, it developed, had always 


been awarded to colleges and universities, but 
checking the rules regulating the awards also re- 
vealed that no stipulation was made that they could 
not go to a high school. It was suggested that an 
application be submitted. 

The application made was titled, ‘“‘Basic Research 
on the High School Level.” The project had two 
aims: 


1. To help stimulate interest by using high school 
students as assistants in conducting basic re- 
search. 

2. To ascertain the number and identity of the 
free amino acids in a series of fruits and to 
note how they are affected when consumed by 
the body. 

The grant was approved. A sum of $2300 was 
provided to conduct the research project. This was 
the first such grant awarded to a high school in the 
United States. 

The funds were provided to purchase equipment. 


On-the-job research is a new frontier for high 
school science teachers. This article reports on 
work carried out under the first grant made 
for this purpose by the National Institutes of 
Health. NSTA is also pioneering in this field 
through its Future Scientists of America Founda- 
tion. A report on the first FSAF grants and the 
procedure for applying is included in FSA Activi- 
ties on page 408 of this issue of TST. 
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Science Research 


By ROBERT SILBER 


Chemistry Teacher, Central High School, Evansville, Indiana 


books, chemicals, glassware, etc. Enough was also 
provided to pay the director of the research and as- 
sistants. Some funds for travel to obtain informa- 
tion or consultation were also included. 

With the grant received, the work started. Stu- 
dents were asked to make application to work as 
research assistants. These applicants were inter- 
viewed and five selected as a good nucleus. These 
were selected on the basis of their interests, aca- 
demic marks, and science subjects taken. 

Equipment was ordered; the handling of finances 
through the business office cleared; the building 
cleared for use; and many other details which had 
to be cleared, since this was an entirely new project. 

Work on the project was done immediately after 
school from 3:30 to 6:00 p.m., two days per week. 
The first sessions (while waiting for equipment) 
were devoted to orientation. When the equipment 
arrived and actual work began, each student was 
shown the whole process of extracting the amino 
acid concentrate from the fruit, running it through 
ion-exchange columns, lypholizing it, and finally 
separating the amino acids by paper chromatog- 
raphy. The students were then able to carry out 
the whole process without help. Their only short- 
coming was in interpreting the results and they were 
learning this. 

As a result of all of this, the students showed a 
marked improvement in their laboratory ability, a 
greater understanding and appreciation of research, 
and a closeness to science which they had never be- 
fore experienced. It cannot be said definitely but 
some implications can be drawn as to how they were 
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influenced by such training through checking their 
career selections upon entering college. Of the five 
students, one now plans to be an engineer, another 
a medical doctor, two plan to be chemists, and the 
fifth a medical technologist. 

The research progressed nicely, but in the time 
from February until June, much was left undone. 
The research is still being continued and greater 
results are expected. Another application is now 
pending, to continue the research. 

The whole program is a very worth-while one. It 
offers activity whereby students can actually ex- 
perience scientific research and it enables teachers 
desiring research experiences to conduct their own 
research. Two contributions are thus made. 


Work in the laboratory became a fascinating activity for the 
student research assistants and it stimulated their interest in 
science careers. 


pre 


By J. STANLEY MARSHALL 


State University Teachers College, Cortland, New York 


Drawings by F. S. Carson 


IN THE CHANGEOVER to modern physics in which 
added emphasis is given to such areas as electronics 
and nuclear power, some of the standard topics are 
being deleted from the course or are being placed in 
the optional category. This is particulary true in 
the high schools. While it is true that high school 
physics stands in need of revision and streamlining, 
we should move cautiously in casting aside the study 
of basic science concepts. 

Archimedes’ principle has felt the ax in some 
schools. There are two sides to every question and 
those teachers who have deleted this topic from their 
course may have justification. But there exists the 
possibility that Archimedes’ principle is just ‘too 
hard to get across” and consumes “too much time.”’ 

These troubles could be at least partly remedied 
by changing somewhat the approach used in most 
textbooks and in many classes. 

The real reason why bodies are buoyed up when 
they are immersed in fluids is far simpler than it 
appears in most physics textbooks. The text gener- 
ally starts out with the formal statement that “any 
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body placed in water is buoyed up by a force equal 
to the weight of the water displaced.” This state- 
ment is expanded, explained, illustrated, and demon- 
strated. The class may go to the laboratory in 
search of experimental evidence. All very well. But 
the real, physical reason for the truth of the state- 
ment lies in a study of the forces acting on the body. 
For proof of this, let us consider a cubical block of 
steel, suspended by a rope, one foot below the sur- 
face in a tank filled with fresh water. The block 
measures one foot on each side and thus has a 
volume of one cubic foot. See Figure 1. 

Since steel is about eight times heavier than 
water, we know that the weight of this block is 
about eight times the weight of one cubic foot of 
water, which is 62.5 pounds. And so the downward 
force due to the block’s weight is 500 pounds. But 
what of the aforementioned forces acting on the 
body—forces other than the body’s own weight? 

It becomes immediately apparent that the sub- 
merged block has six faces. Four of these are vertical 
and are acted upon by the forces of the water against 
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them. But these forces can be viewed as occurring in 
pairs. In Figure 1, side A and side B, which is just 
opposite A on the other side of the block, are being 
pushed in opposite directions by the force of the 
water. Since these forces must be equal, we can 
assume that they cancel each other out. Side C and 
its opposite number, D, do likewise for the same 
reason. This leaves only the top and bottom sur- 
faces to be accounted for in our analysis of forces. 

As every beginning physics student shortly learns, 
the water pressure exerted on any surface depends 
upon the height to which water is piled up above 
that surface. There is one foot of water above the 
top surface of the block. Fresh water exerts a pres- 
sure of 62.5 pounds per square foot at a depth of 
one foot; thus the force acting on the top surface of 
the block, which has an area of one square foot, 
measures 62.5 pounds. Remember that this is a 
downward force, due to the water’s weight. 

Now let us consider the force acting on the bot- 
tom surface of the block. This face of the block 
also has an area of one square foot; it is, however, 
two feet below the surface of the water. As we keep 
in mind that water pressure at any point is exerted 
equally in all directions, it can easily be determined 
that the upward force on the bottom of the block is 
two times 62.5 or 125 pounds. 

Now we have discovered that the downward force 
on the top of the block is 62.5 pounds and that the 

‘upward force on the bottom is 125 pounds. The 
difference between these two opposing forces is 62.5 
pounds, and it is an upward force. But notice that 
this value is exactly the same as the weight of the 
cubic foot of water that the block displaces. Alas, 
this is no coincidence! It is proof that the statement 
“a body is buoyed up by a force equal to the weight 
of water displaced”’ really means that the body is 


Figure 1 


The November issue of The Science Teacher fea- 
tured a comprehensive report on The Physical 
Science Study, which is trail blazing in its field. 
This article by Dr. Marshall, submitted for pub- 
lication about the time the November issue was 
going to press, presents the case for Archimedes. 
The editors of TST will welcome opinions on 
the “controversy”’—f it is one. 
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pushed upward by the amount that the upward 
force on the bottom is greater than the downward 
force on the top. A physical and mathematical 
analysis of the forces acting on bodies of irregular 
shape would not be quite so simple but the relation- 
ship presented here applies to all bodies. 

However, the concept of displacement has mean- 
ing and no suggestion is made here that it be dis- 
carded. It is true that when a body is submerged, it 
must “push out of the way” a volume of water 
equal to the volume of that part of the body that 
goes under. If, as in the case of the steel block, the 
volume of water pushed aside is one cubic foot, and 
this cubic foot of water weighs 62.5 pounds, then 
the force with which the displaced water pushes 
back on the block is 62.5 pounds. 

The case of a wood block which floats may better 
illustrate this point. If a cubical wood block with a 
volume of one cubic foot floats half submerged, it 
must be displacing one-half cubic foot of water. If 
one asks, “How hard to you have to push downward 
to submerge this block completely?” the answer 
must be, ‘“Hard enough to push aside the other one- 
half cubic foot of water—31.25 pounds.” 

The author has used a simple device to demon- 
strate this principle and one or two others closely 
related. It consists of a small floating vessel with a 
cargo space. A block of soft wood—pine, for ex- 
ample—measuring about two inches by 1% inches 
by one inch is used as the vessel. A wood chisel is 
used to cut a “hold,” or cargo space, out of the 
block’s center. Then the block is treated to prevent 
its soaking up water. Shellac, paint, linseed oil, or 
other materials may be used. See Figure 2. This 
vessel is used as a teaching aid in the following 
manner. 

An overflow can has water added until a few 
drops flow out of the spout. Now the vessel is care- 
fully lowered into the water. As it settles to its 
normal floating position, some water is displaced— 
water equal in volume to the volume of the vessel 
that is under water. This fact is immediately ap- 
parent to the observer by simple logic. Now the 
demonstrator drops some lead shot into the cargo 
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Figure 2 


space; this causes the vessel to settle deeper in the 
water and more water runs out of the overflow can. 
The student should be asked to think through and 
verbalize the relationship between the weight, or 
downward force, and the water displaced, or upward 
force. 

More shot is added and the vessel is seen to settle 
deeper—and, of course, more water runs out of the 
overflow spout. If the demonstrator continues to 
add shot, the vessel will soon reach a point where it 
“floats entirely submerged,” that is, the top of the 
vessel is just level with the surface of the water. 

Here is a good time for a dramatic pause in the 
demonstration. The teacher would do well to draw 
from the students the idea that “the vessel is dis- 
placing all it can—there’s nothing we can do now to 
make more water run out of the spout.” And since 
the upward force is dependent on (and numerically 
the same as) the weight of water displaced, then we 
have also reached the point where the upward force 
cannot be increased. And so the teacher might 
summarize the demonstration so far by pointing out 
that the vessel floats because the downward force 
due to its weight is just equal to the upward force 
which is equal to its displacement. But now the 
upward force, or displacement, cannot be increased. 
What next? 

If an alert student has not already suggested it, 
the teacher should ask what will happen if a few 
more shot are added to the vessel. The addition of 
more weight adds to the downward force, of course. 
But the class has already observed that there is no 
possible way to increase the displacement. After the 
additional shot have been added and the downward 
force exceeds the upward force, the vessel starts to 
move downward. As soon as the vessel goes under, 
water fills the vacant part of the cargo space and 
adds still more to the downward force. 

With the vessel resting on the bottom of the can, 
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some other aspects of buoyancy can be investigated. 
Can the vessel be made to remain suspended at a 
point between the bottom and the surface of the 
water? The experimenter can use forceps or a spoon 
to remove shot from the vessel one at a time until 
it is lightened enough to rise. (Why is it necessary 
to remove more shot now than were added in the 
last step to make the vessel sink?) 

Archimedes’ principle fits in very well with two 
other topics in basic physics—density and specific 
gravity. If the student is to acquire an understand- 
ing of these basic concepts, then why not also give 
him the opportunity to gain some understanding of 
buoyant forces. To do less is to leave him perched 
on a two-legged stool. 

Nor is the usefulness of a knowledge of Archi- 
medes’ principle a thing of the past. Boys are still 
building boats; diving is an increasingly popular 
sport; swimming rafts are being constructed each 
summer; and great ships still sail the seas. Long 
live Archimedes! 


As a regular feature of The Science Teacher, the calendar will 
list meetings or events of interest to science teachers which are 
national or regional in scope. Send your dates to TST’s calendar 
editor. Space limitations prevent listings of state and local 
meetings. 


January 30-February 1, 1958: Annual Meeting, American 
Association of Physics Teachers in joint session with 
the American Physical Society, New York City 

February 20-22, 1958: Annual Meeting, the National As- 
sociation for Research in Science Teaching, Chicago, 
Illinois 

February 22, 1958: National Council for Elementary Science, 
Chicago, Illinois 

March 2-3, 1958: National Council for Elementary Science, 
Seattle, Washington 

March 26-29, 1958: NSTA Sixth National Convention, Den- 
ver, Colorado 

April 12, 1958: National Council for Elementary Science, 
Atlantic City, New Jersey 

April 24-25, 1958: 1958 Eastern States Health Education 
Conference, New York Academy of Medicine, New 
York City 
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RATS, MILK 


and CHOCOLATE 


By MARY L. LAW and KATHERINE D. BENTLEY 


Department of Physiology, Division of Basic Health Sciences, Emory University, Georgia 


N the schools of today instead of accepting scienti- 
fic facts and knowledge verbatim from textbooks, 
students are doing classroom experiments in which 
they observe the results of experiments demonstrat- 
ing scientific principles. Since nutrition is a subject 
that is discussed widely and confronts the reader 
often in the newspapers and magazines, many teach- 
ers design nutritional experiments in which rats or 
hamsters are used. 

Unfortunately, sometimes these experiments are 
not properly designed to illustrate sound scientific 
principles. For example, one animal is fed an ade- 
quate diet with milk added and the other is re- 
stricted to candy and cake with water to drink. In 
the course of time the animal that is fed only candy 
and cake dies of malnutrition. The results of this 
type of so-called experiment in nutrition may be and 
quite often are interpreted to mean that candy and 
cake are actually harmful when eaten by the rat or 
child. 

It is true that one reads in various publications 
that there is widespread malnutrition in the children 
and adults of our country and that this malnutrition 
is brought about by the ingestion of “excessive” 
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amounts of refined carbohydrates. However, recent 
surveys show that the children of today are taller 
and heavier than their parents. 

It is, of course, possible for one to eat such a large 
quantity of refined carbohydrate that there is not 
room in the diet for the protective foods which con- 
tain proteins, minerals, and vitamins. In the report 
of the Food and Nutrition Board, National Re- 
search Council, on “Recommended Dietary Allow- 
ances,” less than one half the total caloric require- 
ments are listed. Thus more than 50 per cent of the 
total calories may be selected from any form of food 
stuff without upsetting the normal diet. 

Since it is a certainty that the American public 
enjoys sweets and sweetened beverages and since 
these items will always be a part of our diet, it was 
thought that a study should be conducted to investi- 
gate the effects of the addition of a rather large 
amount of refined carbohydrate in the form of 
candy and soft beverage to the diet of rats that 
have access to an adequate diet. For a further com- 
parison it was thought that a study of the effect of 
the addition of a relatively large quantity of milk to 
an adequate diet was also worthy of investigation. 
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Experimental data on rats fed a stock diet (Group A) and litter mates fed the same diet to which 
milk (Group B) or chocolate and a sweetened beverage (Group C) were added as a supplement * 


Total caloric intake............. 8810 
Body weight (gm).............. 273 
(cm)............... 23 
Organs (% of body weight) 
3.11 
0.73 
Femurs 
Dry weight (gm)............. 0.46 
3.4 
(mm)............... 2.8 
Chemical analysis 
24.7 
Teeth 


MALES FEMALES 
Group A | Group B | Group C | Group A | Group B | Group C 
| 
9730 9580 7950 7930 | 7790 
314 312 206 210 
24 24 21 21 | 21 
3.21 3.21 3.44 3.87 | 3.38 
0.70 0.71 0.73 0.71 | 0.75 
0.31 0.32 0. 36 0.37 0.36 
0.20 | 0.21 0.28 0.28 | 0.28 
0.49 0.50 0.37 | 0.39 0. 36 
2.9 2.9 2.37 6 
24.8 25.0 | 25.0 | 24.6 | 25.0 
11.5 | 11.6 1.5 | | 11.6 
8 8 8 


* Each value in the table is an average on 15 animals. 


Ninety weanling albino rats were selected in litter 
mate groups of three of the same sex. All the ani- 
mals were fed a stock diet ** ad libitum which has 
been found to be adequate for growth and repro- 
duction in our laboratories. One member of each 
litter mate group was given water to drink ad libi- 
tum and no dietary supplement. These animals 
were designated as Group A. The second litter mate 
was given a supplement each day of canned evapo- 
rated milk. These animals were designated as 
Group B. The third litter mate was given each day 
a supplement of chocolate and soft beverage. These 
animals were designated as Group C. The stock 
diet was available to all the animals at all times. 
The supplements were given the animals once a day. 

The milk supplement which was given to Group 
B was equivalent to approximately 22 per cent of 
the average total caloric intake of each animal of 
this group. This percentage of the total caloric in- 
take of the rat in the form of milk is comparable 
to a quart of whole milk in a child’s daily diet of 


** Purina laboratory chow. 
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2500 calories. Based on the daily caloric intake of 
the rat, a proportional amount of chocolate and soft 
beverage was given to the Group C rats. The sup- 
plement of chocolate and soft beverage was calcu- 
lated on the basis of the ingestion of two chocolate 
bars and three soft drinks per day by a child of ten 
to 12 years of age. This amounted to approxi- 
mately 24 per cent of the total caloric intake of the 
rats in this group. When the animals had finished 
drinking the milk supplement or the soft beverage 
supplement they were allowed free access to water. 

The animals were continued on the experiment for 
a period of 20 weeks. The weight and food intake 
of each animal was recorded at weekly intervals 
throughout the experiment. 

At the end of the experimental period, the animals 
were sacrificed and the liver, kidney, heart, and 
spleen were removed and weighed. The right femur 
was removed for measurement and analysis for cal- 
cium and phosphorus. The molar teeth were tho- 
roughly cleaned and then examined under a dissect- 
ing microscope for decay. 

The results of the experiment are given in the 
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accompanying table. There were no significant dif- 
ferences in the growth of the females. The male 
animals, however, that were given the supplemental 
feeding of either milk or chocolate and soft bever- 
age gained more weight than their controls. This 
gain in weight is reflected in their greater total 
caloric intake. 

The average weights of the liver, kidneys, heart, 
and spleen of both males and females show a good 
correlation with body weight indicating normal 
growth in these animals. 

Supplemental feeding did not affect the calcifica- 
tion of the bones as determined by the calcium and 
phosphorus content. The larger the animals, the 
larger were the bones. 

The results of the experiments reported here indi- 
cate that the supplementary feeding of milk and of 
chocolate and a soft beverage to rats eating an ade- 
quate diet does not have any adverse affect on the 
animals. The animals fed these supplements had 
normal growth curves, normal organ weights, normal 
calcification of the bones, and the same minor inci- 
dence of tooth decay as their litter mates fed only 
the stock diet. 

The over-all plan of this experiment is somewhat 
too advanced to be used in the classroom since it 
involves chemical analyses of the bones and the 
weighing of the organs of the animals. A simpler 
experiment may be designed in which only the 
.growth and development of a few litter mate groups 
are followed under the feeding regimes presented 
here. These observations on the growth and the 
development of the rats would show that good nutri- 
tion is compatible with the eating of foods consist- 
ing of or containing refined carbohydrates providing 
that an adequate diet is also eaten. 

Another experiment which might be designed 
would be to feed the control animal a diet providing 
all the required nutrients in adequate amounts, and 
the test animal the same diet with the exception that 
one of the essential nutrients is omitted. This ex- 
periment would demonstrate the need of the animal 
organism for a particular nutrient. From this it 
could be reasoned that for good nutrition and good 
health we need a number of nutrients and these can 
be obtained only by eating a complete and well- 
balanced diet. 

Animal experiments when carefully supervised by 
teachers indoctrinated in both scientific and humane 
principles may provide a valuable educational ex- 
perience for children. While dramatizing the im- 
portance of good nutrition they also give the pupil 
an introduction into scientific procedures. But in 
order to accomplish this purpose, the experiment 
should be well designed and carefully supervised. 
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NATIONAL SCIENCE FOUNDATION 
SUMMER AND ACADEMIC-YEAR 
INSTITUTES 


Expanding its program of grants for summer in- 
stitutes, the National Science Foundation is making 
1958 awards for high school and college teachers 
of science and mathematics at 108 summer insti- 
tutes in 104 educational institutions. It is esti- 
mated that about 5000 high school and 250 college 
teachers will benefit from these teacher-training 
programs. 

February 15, 1958 is the deadline for applica- 
tions. A brochure listing the host institutions, the 
director at each, and the teaching fields of partici- 
pants for whom the respective institutes are de- 
signed is being mailed out by the National Science 
Teachers Association early in January. As stated in 
this brochure, applicants should apply to the direc- 
tors of the individual institutes and not to NSF or 
NSTA. However, teachers who do not receive a 
copy of the brochure by January 15 should write 
for it to NSTA: 1201 Sixteenth Street, N. W., 
Washington 6, D.C. 

The 1958 grants total $5,340,000. Ninety-nine 
of the institutes will be open only to high school 
teachers of science or mathematics. Four will be 
open to both high school and college teachers and 
five to college teachers only. Twelve institutes 
are offering courses in radiation biology. 

The NSF grants cover costs of tuition and other 
fees for a specified number of teachers at each 
summer institute. Most institutes will pay stipends 
directly to participating teachers at a maximum 
rate of $75 per week. Additional allowances for 
dependents to a maximum of four and for travel 
will be provided. 


Academic-Year Institutes 


The National Science Foundation is also con- 
tinuing its program of academic-year institutes with 
grants to 17 colleges and universities for institutes 
to begin in September 1958. An estimated 800 high 
school science and mathematics teachers will be able 
to attend the institutes for personally-planned study 
as a result of grants totalling $4,350,000. The 
grants will provide stipends of $3000 each to about 
50 teachers in each institute. Additional allowances 
for dependents and travel will also be provided. 

The deadline for applications for the academic- 
year institutes is February 8, 1958. In this pro- 
gram, too, interested teachers should make appli- 
cation to the directors of the institutes. A brochure 
listing the 17 colleges and universities and the 
directors to contact is available from NSTA. 
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Physical Science 


A Science Project in Textiles 


By SISTER HELENE VEN HORST and HELEN VEN 
HORST, Marycrest College, Davenport, lowa 


This experiment was undertaken as a project in 
a general course in the physical sciences for fresh- 
men nonscience majors. It is described here chiefly 
for the purpose of giving some of the technique and 
procedure rather than from the point of giving the 
actual results. It is hoped that others will find it 
helpful for ideas in similar projects. 

The topic was selected because of the junior au- 
thor’s interest in correlating textiles, her major, with 
physical science, a required course. The object of 
the experiment was to determine the effect of deter- 
gents on the stretch and strength of various kinds of 
thread. The results would then give some kind of 
knowledge of the effect of these detergents on fab- 
rics of similar fibers. 


Procedure 


Four kinds of thread were used, namely, nylon, 
silk, and dyed and bleached cotton. A process of 
washing was devised on a small scale which nearly 
duplicated that carried out in an ordinary washing 
machine. Use was made of a hand mixer by remov- 
ing one of the beaters permanently and by fastening 
the lid of a metal coffee can to the other. The outer 
edge of the metal lid was drilled with holes and 
wooden spindles were fastened by means of screws 
through these holes. (See Figure 1.) 

In order to prevent any snagging, the wooden 
spindles were first wrapped with plastic and then 
wrapped with each of the various kinds of thread. 
Several spindles containing the same kind of thread 
were used so as to avoid excessive layers of thread 
on any one spindle. The wrapping was accom- 
plished by fastening the spindles to the shaft of a 
hand-operated centrifuge. As the handle was 
turned, the spindle revolved and the thread was 
wound as on a spool. 

In order to get reliable results, sufficient thread 
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of each kind was taken so that five samples could 
be analyzed for each set of washings. The average 
of the five samples was then considered as the result. 
In each case the samples being analyzed were re- 
moved from the spindle and the remainder of the 
thread on the spindle was subjected to additional 
washings. The process was continued until the 
samples of thread had been washed 50 times, or 
approximately the equivalent of one year of 
washings. 

The washing process consisted of operating the 
modified mixer for a period of 15 minutes. The 
wash water was a detergent solution (1 gram /liter) 
heated to an initial temperature of 60° C. The 


Figure 1. Mixer rotor with spindlos attached. 


rinsing process was accomplished in a similar man- 
ner. The rotor containing the spindles was removed 
from the detergent solution and rotated for three 
minutes in one rinse water and five minutes in 
another rinse water. After each of these cemplete 
washing and rinsing processes, the thread was 
thoroughly dried. 

Drying the thread necessitated a dryer of some 
type. The problem was solved in this manner. 
Two large fruit cans, approximately three liters in 
size, were used. The bottom and top were removed 
and a large hole was cut in the side near the end of 
one of the containers. An electric heating coil was 
inserted in this opening. (See Figure 2.) The cans 
were wired together and insulated with asbestos. 
Circulation of the hot, dry air was brought about 
by mounting an oscillating fan at one end and in- 
serting the mounted spindles of thread at the op- 
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posite end of the drying chamber. The temperature 
was held nearly constant at 60° C. 

The drying process required approximately 15 
minutes. The thread was then ready for another 


Figure 2. Drying apparatus. 

washing and rinsing; or some of it was removed for 
measurement of stretch and strength, depending on 
the number of washings that had been made. 


Determination of Stretch and Strength 


The process of determining the stretch and 
strength of the thread was carried out in a room 
where the humidity was determined as ranging 
between 62 and 77 per cent. Since the strength of 
fiber varies with its moisture content, this factor 
seemed of sufficient significance to be considered. 

A two-meter-long ruler was mounted in an up- 
right position and permanently fastened to a hanger 
from which the thread could be suspended. Ap- 
proximately one-meter lengths of thread were cut 
and suspended from this hanger. It was necessary 
to cut the threads instead of breaking them because 
the latter process damaged the fibers in the thread 
and thereby weakened them. A small, lightweight 
pointer and hanger were cut from copper plate and 
provided with two small hooks—one for mounting 
the thread at the bottom of the piece being tested 
and the other for suspending the weights. The 
initial length of the thread was recorded and then 
small weights were added until the thread broke. 
It was necessary to add the weights in small incre- 
ments so as to avoid overloading the weights and 
thereby introducing an error in the measurement. 

Results of these tests were tabulated in the fol- 
lowing manner. The stretch in centimeters per cen- 
timeter was determined for each of five samples of 
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each thread at intervals of five complete washing, 
rinsing, and drying processes for a total of 50 of 
such processes. The results were then plotted as a 
function of the force used in stretching the thread. 
Further, the force required to break each kind of 
thread, after successive washing processes, was 
plotted as a function of the number of washings. 
Results were correlated and interpreted. 


General Science 


Geometrical Optics 


By ROBERT H. LONG, Green Mountain College, 
Poultney, Vermont 


If the teacher of general science or physics would 
like to get the construction work in geometrical 
optics off the blackboard and onto tables where 
students can do some manipulating along with the 
reasoning that goes into such work, the teacher 
might try this: With a piece of soft wallboard as 
a base, use elastic thread and heavy brads to con- 
struct the patterns (see photograph). 

A large board, suitable for full-class viewing, can 
have permanent lines and letters for rapid changing 
of object distances and lenses. 


~ 8+ — 
Hi 


Besides providing a different way of working out 
such problems, the apparatus makes it possible to 
easily readjust any lines that might not be properly 
located. 


Elementary Science 


Air Takes up Space and Air Exerts 
Pressure 


By M. IRA DUBINS, State Teachers College, Oneonta, 
New York 


Equipment necessary for this demonstration is a 
hot plate, an aluminum pie pan about six inches 
in diameter and about 34 of an inch in depth, a 
Pyrex dish whose upper diameter (or mouth) is 

(Continued on page 401) 
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Despite its low cost, UNITRON Model MUS offers 
features lacking even in much more costly models 
usually offered for student use. For example, both 
fine and coarse focusing are provided — not 
merely a single focusing control; an iris diaphragm 
to regulate aperture for highest resolution — not 
merely a disk diaphragm; and a condenser system 
for optimum illumination. 

The optical performance of Model MUS at each 
of its magnifications is equivalent to that of expen- 
sive research models. All mechanical parts are 
machined to close tolerances and the stand is 
beautifully finished in black and chrome. Model 
MUS comes complete with triple revolving nose- 
piece and three objectives: 5X, 10X, 40X; choice 
of two eyepieces from: 5X, 10X, 15X; coarse 
focusing (accessory safety stop available); con- 
denser with iris diaphragm; inclinable stand; plano- 
concave mirror; wooden cabinet and dustcover. 
Mechanical stage available at extra cost. 
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UNITRON STUDENT MICROSCOPE, MUS 


The UNITRON Student Auto-lllumination Micro- 
scope, Model MSA, employs a newly designed 
stand in which all components and controls are 
within easy reach. The inclined eyepiece tube 
allows comfortable posture and may be turned in 
any optional observing direction to permit two 
students sitting side by side to share a single 
instrument. With the built-in illuminating system of 
the superior low-voltage type, each student is 
assured of the correct lighting. The transformer is 
conveniently housed in the microscope base itself 
where it contributes to the stability of the stand 
rather than to the clutter of the laboratory table. 
Model MSA comes complete with triple revolving 
nosepiece and three objectives: 4X, 10X, 40X; 
three eyepieces: 5X, 10X, 15X; coarse focusing 
with safety stop; fine focusing; condenser and iris 
diaphragm; filter holder and filter; accessory sub- 
stage mirror; wooden cabinet and dustcover. 
Mechanical stage available at extra cost. 
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UNITRON DISSECTING ADS 


Heavy base, micrometric 
rack and pinion focusing, arm 
rests, mirror and background 
plate, large glass stage 
plate, Steinheil magnifiers. 


ADS: for 10X, 20X 


$3250 


ADSA: for 5X, 10X, 20X 


$3650 


UNITRON LABORATORY 


Uses the same large, 
heavy stand as our re- 
search models. Three ob- 
jectives: 4X, 10X, 40X; three 
eyepieces: 5X, 10X, 15X. 
Coarse and fine focusing. 
Condenser and iris dia- 
phragm. Filter holder and 
filter. Mechanical stage 
available. 


$118 


THIS COMPLETE CATALOG ON UNITRON 
MICROSCOPES IS YOURS FOR THE ASKING! 


A wide field, binocular, 
3-D dissecting model. 
Diopter and interpupillary 
adjustments. Removable 
glass stage plate. One set 
of eyepieces for 10X, 20X 
or 30X included; others 
available at extra cost. 


Model MSL..... 
(f.0.b. Boston) 


Gives complete information on the UNITRON Models 
described above as well as on many others for all types 
of microscopy. You will find this informative publication 


a valuable addition to your files. 


UNITRON PHASE MPEA 


The first student phase 
model ever to be offered. 
Observe protozoa, plankton, 
etc. in the living state without 
chemical staining. Objec- 
tives: 4X, P1OX, P40X. Eye- 
pieces: 8X, 15X. Con- 
denser and phase dia- 
phragm. Write for a reprint 
of Professor Corrington’s 
article on this remarkable 
instrument. 


UNITRON PHOTOMICROGRAPHY SET 


Duplicates the perform- 
ance of costly apparatus. 
Fits any standard micro- 
scope. Mounting brackets 
adjust for your camera. 
Viewing telescope allows 
focusing and selection of 
field while the camera is 
in position. 


Model ACA... 


ACCEPT A FREE 10 DAY TRIAL 


We invite you to try any UNITRON Microscope in your 
own classroom for 10 days at absolutely no cost or 
obligation. Let our instruments prove their value and 
quality to you, before you decide to purchase. You will 
see for yourself why UNITRON is the choice of America’s 
leading universities, schools, and industrial laboratories. 


UNITRON 


INSTRUMENT DIVISION OF 
UNITED SCIENTIFIC CO. 


204-206 Milk Street * Boston 9, Mass. 


Please send me your complete catalog on 


QUANTITY DISCOUNTS I UNITRON Microscopes. | 
AVAILABLE ON ALL MODELS | Nome and Title 

Prices include wooden cabinet, plastic dustcover, and School or College | 

free delivery to your school unless otherwise noted. | porn i 
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If It is: GENERAL SCIENCE 
THAT YOU WANT IN A 
1958 SUMMER INSTITUTE 


Then investigate this one at the University 
of Oklahoma taught by a General 
Science team 
A Chemist—representing physical sci- 
ences 
A Geographer—representing social 
and earth sciences 
A Zoologist—representing biological 
sciences 


Organized around selected topics for a 
synthesis of these aspects of science. 


National Science Foundation 
Stipends and Allowances 


Write: 


If It is: GENERAL SCIENCE, BIOLOGY, 
or even ELEMENTARY THAT YOU 
WANT IN A 1958 WORKSHOP 


Then consider 


SCIENTIFIC COLLECTION AND PRES- 
ERVATION OF SPECIMENS 


(Birds, Plants, Insects, Fossils, Papers, Min- 
erals, Habitat Groups—and others) 


Taught by the CURATORS, STOVALL 
MUSEUM OF SCIENCE AND HiIS- 
TORY 


June 2-13, 1958 
2 hrs. Graduate Credit (Anthropology) 


Minimum Prerequisites Maximum How-To's 


H. H. Bliss 
THE UNIVERSITY OF OKLAHOMA 


Norman, Oklahoma 


Here is today’s most COLORFUL and OUTSTANDING text 


and here also are three other popular high-school 


AND YOU 


Study Guide 
and Manual 
with tests 


For use with 


> 


any text — 


books from our chemistry family. 


Review Book 
or short text 


LYONS & CARNAHAN 


2500 PRAIRIE AVENUE — CHICAGO 16, ILLINOIS 
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(Continued from page 397) 


about three inches and whose depth is about two 
inches, and a pencil stub. 

The aluminum pie pan is put on the hot plate. 
Water is added so that the pan is almost full. 
The Pyrex dish is inverted and placed in the center 
of the pan. The pencil stub is placed so that one 
part of the Pyrex dish rests on it. Observe that 
there is no water in the Pyrex dish, although its 
mouth is below the water level. This is because the 
air present in the dish keeps the water out. Air 
takes up space and it must exert pressure to keep 
the water from entering. Later we will see that 
the pressure of the air forces water to enter. 

Plug in the hot plate. Observe that as the water 
is being heated, bubbles of air escape and that the 
Pyrex dish is intermittently rocked slightly. These 
bubbles of air come from the air in the Pyrex dish 
because the air is heated and expands. Since 
there is no more room in the Pyrex dish the air 
moves out through the opening created by the 
pencil stub. As air is only very slightly soluble 
in water and lighter than the water and in motion, 
it moves to the surface of the water and escapes 
into the atmosphere. 

Continue the heating until there are very few 
bubbles escaping. This means that most of the air 
has escaped from the Pyrex dish. Remove the 
plug. Observe that as the water begins to get 
‘ cooler, it starts to enter the Pyrex dish. After 
several minutes the water level in the Pyrex dish 
will exceed the water level in the aluminum pie 
pan. The water level within the dish will continue 
to rise depending on how much air was expelled. 

As the water cools, the air within the Pyrex dish 
also cools, and at the same time it contracts, per- 
mitting water to enter. The air pressure within 
the Pyrex dish at this time is less than the pressure 
of the air outside the dish. When the demonstra- 
tion started the pressure was the same, because no 
water entered the Pyrex dish even though its mouth 
was below the surface of the water. However, air 
was lost as we saw when the air bubbles left the 
water. When the water cools and the air cools 
and contracts, the air pressure within the Pyrex dish 
becomes lower than that outside, so the atmosphere 
pushes water into the dish. 

This demonstration offers an excellent situation 
for problem solving. Ask the students to explain 
why the water level is higher inside the Pyrex dish 
than outside, what happened to the air which was 
inside the Pyrex dish at the beginning of the 
demonstration, what determines the water level 
inside the Pyrex dish, and what the purpose of 
the pencil stub is. 
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Physics 


Projecting Sound Waves and Beats 
on the Oscilloscope 


By BROTHER H. GREGORY, De La Salle High School, 
Minneapolis, Minnesota 


Voice waves are fairly easy to project on the 
oscilloscope, but tuning forks, because of the low 
intensity of the sound, produce a pattern visible 
only to the closest observers in a class. However, 
with the following system both voice and tuning 
fork patterns as well as beats can be satisfactorily 
demonstrated. 


By 


The connected equipment 


Connect the terminals of a set of magnetic-type 
earphones to the “vertical plates” of the oscillo- 
scope. Set the sweep frequency (horizontal plates) 
to approximately equal that of the voice or tuning 
fork. Applying the fact that an earphone can be 
used as a microphone, speak into one phone to 
project the sound waves. Remove the cover and 
diaphragm of the other phone for use with the tun- 
ing fork. Here the vibrating tip of the tuning 
fork is held above the small magnet in the phone, 
inducing a current of the same frequency as the 
sound wave. Beats can be projected by removing 
the cover and diaphragm of the other phone and 
holding a fork over each. Of course this procedure 
is limited to steel tuning forks, as aluminum, the 
other common material, does not cause the magnetic 
field to fluctuate. 
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SNYDER ... from page 379 


at various times in the life history of an individual. 

As a final instance of the acquisition of rational- 
ity by an intuitive foundation stone, let us consider 
the self-duplication of genes and chromosomes. 
There is no doubt that these structures become 
duplicated at every cell division, but calling the 
process self-duplication has never explained it. 
Early accounts of mitosis spoke of the chromosomes 
as splitting down the middle, the two halves sep- 
arating and then growing to full size. Later ac- 
counts visualized the genes as building exact replicas 
of themselves alongside of themselves. 

It has always been realized, however, that genes 
are complex molecules, and it has been difficult to 
understand how an asymmetrical structure could 
duplicate itself without producing a mirror image of 
itself rather than an exact copy. Recent advances 
in biochemistry have opened new vistas in this di- 
rection, as they have in so many others. The re- 
markable work of Watson, Crick, and their col- 
leagues in England indicates that genes are probably 
complicated molecules of desoxyribose nucleic acid, 
bound up with the proteins of the chromosome as 
highly polymerized nucleoproteins. Although it 
has been suggested that the order of the sequence 


of the bases in the nucleic acid might account for 
the specificity of the gene, this concept has been 
questioned. The folding and assembly of large 
nucleoprotein molecules is thought to be also in- 
volved in specificity, which is probably not fully 
determined by the sequence either of bases in nu- 
cleic acids or of amino acids in proteins. 

It is obvious that a surface is required to produce 
a surface, and it is through surfaces that enzymes 
and antigens act specifically. Kacser has recently 
given much thought to this problem, and has offered 
a working hypothesis to account for the auto-syn- 
thesis of genes and chromosomes. 

In Kacser’s opinion, both the protein and the 
nucleic acid contain specific surfaces and in fact 
constitute an adsorption complex. In order that 
the physical entity be duplicated and the functional 
properties be replicated, both the nucleic acid and 
the protein must be recreated in cell division. An 
absorption complex between protein and nucleic acid 
is visualized, with an interface between them. This 
interface constitutes the functional part of the ma- 
cromolecule. The forces acting at the interface are 
considered to be mainly van der Waals and coulom- 
bic forces. Such forces are very specific, depend- 
ing strongly as they do on the nature of the two sur- 
faces. In this respect they are unlike hydrogen 


Disc diaphragm 


Model GB2 


Sold on ten days approval. 
Old microscopes accepted in trade. 


5868 Broadway 


Grag- 
STUDENT MICROSCOPES 


GENERAL BIOLOGY MODEL 

~<—This instrument has: 
A FULL fine adjustment 
All METAL coarse adjustment rack and pinion 
Plano-concave mirror 
STANDARD 16mm and 4 mm objectives 
Mirror specially mounted so it cannot fall out. 
Huyghenian ocular 10x 
Achromatic objectives: 16mm (10x) and 4 mm (44x) 


Price: $118.00 (we pay transportation) 
Less 10% on 5 or more 


ELEMENTARY BIOLOGY MODEL 


This instrument equipped: a 
Same as above but without fine adjustment. 

By using large buttons we have retarded 

the coarse adjustment action to insure 

easy focusing without a fine adjustment. 

Price: $97.50 Less 10% on 5 or more 

NO INCREASE IN PRICE. 


THE GRAF-APSCO COMPANY 


GRAB 
APSCO 


Model EB2 
Chicago 40, Ill. 
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bonds. They are short range in nature, and require 
a very close approach for any partial absorbate. 

The chromosomes and their genes are thus to be 
thought of as two-parted structures, protein and 
nucleic acid, joined by an interface; each part being 
the complement of the other. Kacser assumes the 
external surface of the double structure to be “de- 
natured,” so that only interface surfaces can initiate 
new solid-phase formation. 

It is likely that desorption would on occasions 
cause the interface to open at one point or another 
along the chromosome, but it would probably re- 
main open for any length of time only at one end 
or the other. An open end, with the two parts 
separated, could give rise to the construction of a 
complementary structure against each half. This 
would provide a precisely fitting surface against 
each separated face, with a separation always ahead 
of the new construction. The process could then 
proceed in zipper fashion along the chromosome. 

The result of such chemical maneuvering would 
be the formation of two structures, one consisting 
of “old” protein and “new” nucleic acid, the other 
of “old” nucleic acid and “new” protein. Kacser’s 
suggestions thus provide a rational biochemical 
hypothesis for the duplication of a solid structure, 
with concomitant replication and preservation of 
a specific functional interface. 

It is stimulating to live in the actively-developing 


. phase of a science. If we can transmit to our stu- 


dents some of the intellectual stimulation which we 
as teachers continually experience, perhaps we can 
increase our effectiveness in overcoming the ominous 
shortage of scientists and science teachers. 
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OXFORD'S 
Popular 
VISUALIZED Series 


Oxford’s famous VISUAL- 
IZED series is now available 
in a bright, new handsome 
package. Streamlined in ap- 
pearance and with a new type of binding, this series 
has been re-designed to provide the utmost in eye- 
appeal and convenience in actual use. We stress, 
however, that whether in the attractive new form 
or in the covers which have been familiar for 
years, all of these books contain the many features 
which have made them national favorites, and all 
of them have been recently revised to include the 
most recent developments within their subject field. 


@ VISUALIZED GENERAL BIOLOGY 


A. J. Burdick and J. J. Dudleston. This concise, well 
integrated, and newly revised and enlarged edition (Oct. 
1957) emphasizes the application of biology to the stu- 
dent’s daily experiences and interests. New material in- 
cludes radio-isotopes, Salk vaccine, antibiotics, cancer re- 
search, and food and population problems. Graphic illus- 
trations stimulate student interest. Ample testing material 
is included. Net class price: Paper 90¢; Cloth $1.60 


@ VISUALIZED GENERAL SCIENCE 


William Lemkin. Recently revised and enlarged (1957), 
this highly readable and authentic introduction to science 
includes three new topics: Atomic Energy, Conservation 
of Natural Resources, and The Automobile—as required 
by the 1956 syllabus of the New York State Department 
of Education, for the 9th-year course. Functional visual 
material, numerous exercises and practical experiments sup- 
plement the text. Net class price: Paper 85¢; Cloth $1.60 


@ VISUALIZED PHYSICS 


Alexander Taffel. This new edition (Sept. 1957) includes 
material on such topics as television, alternating currents, 
atomic fission, radar, frequency modulation, and jet and 
rocket engines. The content of this text fully meets the 
requirements of leading school systems, including the 1956 
New York State syllabus. Numerous diagrams and inte- 
grated exercises supplement the text. 

Net class price: Paper 90¢; Cloth $1.60 


@ VISUALIZED CHEMISTRY 


William Lemkin. Contains all of the most recent discov- 
eries and concepts required in secondary school courses. 
Outstanding is a complete revision and expansion of the 
chapter on nuclear energy, which covers the latest ad- 
vances, such as the synthesis of new elements and the use 
of atomic power for industry. ‘Frontiers of Chemistry” 
is a new chapter that surveys significant progress outside 
the nuclear field. Net class price: Paper 90¢; Cloth $1.60 


OXFORD BOOK COMPANY 
222 Fourth Avenue, New York 3 
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The “big name” news is beginning to break for the 
Denver convention program. The speakers, the inter- 
ests they represent, and their subjects portend a varied 
program stimulating to all science teachers and up-to- 
the-minute in relation to the science news which is 
headline material now. 

Dr. Margaret Mead, the distinguished anthropologist, 
will be the speaker at the annual banquet, which will 
take place Thursday evening, March 27. Her topic will 
be “Bringing Science to Life.” An author as well as 
an anthropologist, Dr. Mead is widely known in non- 
scientific as well as scientific circles. She has been on 
the “best-seller” list and her books include ‘Male and 
Female, A Study of the Sexes in a Changing World,” 
“Coming of Age in Samoa,’ and “And Keep Your 
Powder Dry.” She is also co-author, with Frances 
Macgregor, of “Soviet Attitudes Toward Authority” 
and co-author, with Rhoda Metraux, of the article, 
“Image of the Scientist among High-School Students,” 
a report on a pilot study published in the August 30, 
1957 issue of Science. 

Associate curator of the American Museum of 
Natural History in New York City since 1942, Dr. 
Mead had previously held the post of assistant curator 
of ethnology at the museum for 16 years. Her career 
has taken her to far corners of the world; currently 
she is on an extended trip in the South Pacific. 

Dr. Elbert P. Little is another science personality of 
distinction who will be at Denver. He is executive 
director of the Physical Science Study Committee, 
headquartered at the Massachusetts Institute of Tech- 
nology, Cambridge, which is making a study that por- 
tends possibly revolutionary advancements in the teach- 
ing of secondary schools physics. (See the November 
1957 issue of The Science Teacher, which features a 
four-article report on this study.) He will be chairman 
of a two-session Curbstone Clinic titled ‘““‘The Physical 
Science Study: an experiment in the redesign of high 
school physics.” The Curbstone Clinics are scheduled 
for Thursday, March 27. 

Saturday’s (March 29) luncheon, sponsored by the 
Colorado Science Teachers Association, will feature a 
talk by Ernest Stuhlinger of Redstone Arsenal, Alabama. 
His topic will be “Space Travel and Science Education.” 

The speech at the opening general meeting, Wednes- 
day (March 26) afternoon, will be made by Dr. Glenn 
Blough, associate professor of education at the Univer- 
sity of Maryland, College Park, current president of 
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NSTA. His topic will be “What Constitutes Effective 
Science Teaching?” 

Among other stellar names on the program—and 
there are still more to come—are: 

Dr. Rose Lammel of Wayne University, Detroit, 
Michigan; scheduled to speak at the Wednesday evening 
general meeting, she will talk on “What Constitutes an 
Effective Science Program?” Dr. Kenneth Oberholtzer, 
superintendent of the Denver Public Schools; he will 
be a moderator at the Thursday morning general meet- 
ing on the subject, ‘‘What Are the Characteristics of a 
Good Science Teacher?” Dr. Duane Roller of the 
University of Oklahoma, Norman; speaking at the 
Friday (March 29) afternoon general meeting, he will 
talk on “How Can We Use the Knowledge of Current 
Science to Improve Science Teaching?”” Dr. Paul DeH. 
Hurd of the School of Education, Stanford Univer- 
sity, Stanford, California; speaking at the Saturday 
morning general meeting, he will discuss ““What Con- 
stitutes Effective Use of Instructional Materials in 
Science Teaching.” 


The Daily Themes 


The theme of the convention is /mproving Classroom 
Science Teaching under which four sub-themes for each 
day have been developed. Wednesday’s is Through 
Sequential Science Programs; Thursday’s is Through 
Effective Science Teachers; Friday’s is Through 
Research in Science and Science Teaching; and Satur- 
day’s is Through Better Educational Tools and Ma- 
terials. 

There is more definite news now, too, on the Curb- 
stone Clinics. A final list of 29 tentative questions 
and topics was drawn up, from which a selection of 22 
has been made. Twenty-five of the tentative list were 
printed in the November issue of TST (page 347). The 
four which were added, and all of which are now on 
the program, are: Needs and opportunities for im- 
proved pre-service education and certification of teach- 
ers in science; Training and effective use of elementary 
science consultants, etc.; Planning specific classroom 
science experiences for the primary grades; and Plan- 
ning specific classroom science experiences for the in- 
termediate grades. 

The clinics are scheduled for morning and afternoon 
sessions on Thursday. Those on several topics, such 
as The Physical Science Study, will meet for both 
sessions. The others will be programmed for either 
a morning or afternoon period. 
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Chitd Annual Shell Merit Fellowship Program 


CORNELL UNIVERSITY 


AT 
ITHACA, NEW YORK 


STANFORD UNIVERSITY 


AT 
STANFORD, CALIFORNIA 


sponsored by 


THE SHELL COMPANIES FOUNDATION, INCORPORATED 


Shell Merit Fellowships will be awarded to fifty selected participants 
at each University to attend 1958 summer leadership training pro- 
grams for secondary school chemistry, mathematics, and physics 
teachers; supervisors of science or mathematics, and department 


heads. 


Purposes 

The purposes of the University programs are 
the same; namely, to provide recognition for 
and specialized help to individuals who are 
demonstrating the qualities necessary for dis- 
tinguished leadership in the improvement of 
science and mathematics teaching in second- 
ary schools. The programs will provide ex- 
periences and studies that will help such 
persons to improve their own work and to 
develop ways and means of assisting other 
teachers in their school, community, and 
region. 


Objectives 

The ultimate objectives are: (1) a greatly 
increased number of citizens well informed 
about the role of science and mathematics 
in human affairs, and (2) expanded oppor- 
tunities for promising youth to secure ade- 
quate secondary school preparation for the 
beginning of studies pointing toward careers 
as scientists, mathematicians, engineers, and 
teachers. 


Programs 

The programs will include courses, special 
lectures, discussions, visits to research and 
production establishments, and informal in- 
terviews with outstanding scientists, mathe- 
maticians, and educators. Those selected 
will be expected to pursue one or more 
projects related to instruction in their subject 
area and pointing toward leadership efforts 
in their own community. 


December 1957 


Eligibility 


Teachers who are at least in their fifth year 
of high school teaching in chemistry, mathe- 
matics, or physics; who have good leadership 
ability; and who have the prospect of many 
years of useful service in the improvement 
of chemistry, mathematics, or physics teach- 
ing are eligible. Heads of departments and 
supervisors with good preparation in chem- 
istry, mathematics, or physics who formerly 
were teachers in one or more of these fields 
are also eligible. An interest in further 
studies in one or more of the indicated sub- 
jects will be expected. Evidences of leader- 
ship potential will be significant factors in 
the selection. 


Awards 


The closing date for mailing application ma- 
terials is February 1 and all who apply will 
be notified in February. The persons who 
are selected by each University and who 
accept a Shell Fellowship will receive free 
tuition, fees, books, board and lodging, and 
a travel allowance. Each will also receive 
$500 to help make up for the loss of other 
summer earnings. 


Information 


Inquiries from teachers east of the Mississippi 
should be directed to Dr. Philip G. Johnson, 
3 Stone Hall, Cornell University, Ithaca, New 
York. Interested teachers who reside west 
of the Mississippi should write to Dr. Paul 
DeH. Hurd, School of Education, Stanford 
University, Stanford, California. 
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» ‘Time to Renew 


December 31 is the terminal date for NSTA services 
to 1957 members who have not by then renewed their 
membership for 1958. These services include the sub- 
scription to The Science Teacher, the Packet Service, 
and the many other aids that NSTA provides. 

NSTA membership is a mutual affair. Deriving its 
strength from the support of science teachers, the As- 
sociation has been able to expand its whole effort and 
plans to continue doing so. Particularly in these times 
when world citizenry has become science conscious, 
NSTA has developed into one of the real fountainheads 
of information and advice for both individuals and 
groups seeking to improve understanding, appreciation, 
teaching, and knowledge of science. 

It was a difficult decision that was made by the Board 
of Directors last summer when NSTA dues were in- 
creased. But the fact had to be faced that if the As- 
sociation was to continue as an effective service organi- 
zation, it could only afford to do so if the members were 
contributing the true value for “goods and services 
received.” Actually, NSTA’s current membership rates 
are in line with those of other professional organiza- 
tions; in some cases, even lower. 

So if you’re one of those “T’ll do it tomorrow” peo- 
ple and have not yet sent in your renewal check, this 
is one time to make yourself “do it today.” The demands 
of the times are such that every science teacher who 
can possibly afford it should include NSTA in the 
roster of professional groups to which he or she belongs. 


» Yearbook Committee 


It has taken a lot of careful and painstaking plan- 
ning but it promises to “pay off.” This is the forma- 
tion of the yearbook committee which was authorized 
by the Board of Directors at the 1956 summer meeting 
at Corvallis, Oregon (see September 1956 TST, page 
247). The committee’s job is to work with the National 
Society for the Study of Education (NSSE) in the 
preparation and publication of an NSSE yearbook on 
timely and significant aspects of science teaching. 

The committee is now actually an NSSE group. Its 
chairman is Dr. J. Darrell Barnard of New York Uni- 
versity, New York City. The other NSTA members 
are: Dr. Glenn O. Blough, University of Maryland, 
College Park; Dr. Paul DeH. Hurd, Stanford Univer- 
sity, Stanford, California; Dr. Ellsworth S. Obourn, 
U. S. Office of Education, Washington, D. C.; and Dr. 
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John S. Richardson, The Ohio State University, Colum- 


bus, Ohio. Serving with them in a more or less ex- 
officio capacity and representing their respective organ- 
izations are Dr. Robert J. Havighurst, University of 
Chicago, Chicago, Illinois, for NSSE and Robert H. 
Carleton, executive secretary of NSTA. 

It is a tremendous task which faces this group in 
the light of the numerous and sometimes conflicting 
opinions on science education today. The committee 
is now at work developing outlines for the content and 
design of the yearbook. It is expected to require at 
least a year and a half for the writing and publishing 
of the book. Early 1960 is now the anticipated pub- 
lication date. 

This will be the fourth yearbook devoted to science 
education in the NSSE series. Even though it is ten 
years since the last NSSE yearbook relating to science 
education, it is interesting to note how the time gap 
is narrowing. The first publication was the Third 
Yearbook, Part II, dated 1904, and titled “Nature 
Study.” The second was the 31st Yearbook, Part I, 
published in 1932, and reporting ““A Program for Teach- 
ing Science.” The third was the 46th Yearbook, Part 
I, published ten years ago; it dealt with “Science Edu- 
cation in American Schools.” 

All three of these are considered landmark documents 
in the history of science education in the United States 
and have had strong influence on science teaching tech- 
niques and practices. It seems inevitable that the forth- 
coming yearbook will be equally if not even more 
significant and influential. 


» STAR Deadline 


Anything beyond the Christmas holidays may seem 
now to be the hazy future, but this is not true about the 
deadline in the 1958 Science Teacher Achievement 
Recognition (STAR) awards program. The deadline 
for entries is February 15, 1958 and considering the 
amount of careful thought and work which should go 
into an entry, now is the time to be active on at least 
one. 

The specific theme for STAR 1958 is effective prac- 
tices in the laboratory teaching of science. Awards 
totalling $6750 will be made to 50 teachers for reports 
on such practices. The plan is to announce the winners 
at the NSTA 6th National Convention in Denver, 
Colorado, which will meet from March 26 through 29, 
1958. Teachers who have not received STAR entry 
blanks should write for them immediately: NSTA, 
1201 Sixteenth Street, N. W., Washington 6, D. C. 
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READY BY FEBRUARY- 


an exciting, brand-new biology 
for high school courses — 


BIOLOGY 


A BASIC SCIENCE 


by ELWOOD D. HEISS, 
Professor of Science and Chairman of Science Dept., 
New Haven (Conn.) State Teachers College, 


and RICHARD H. LAPE, 
Head of Science Dept., 
Amherst Central High School (Snyder, N. Y.) 


This entirely new text teaches the basic facts, concepts and principles of biology 
as a dynamic and vital force in the students’ daily lives. It is a functional text, using 
the problem approach to help students develop a scientific outlook and master the use 
of scientific methods. And because it is above all an activity book, it thoroughly 
satisfies students’ curiosity about the living world. 


The text is organized into eleven thoughtfully chosen units. Each of these units 
relates biological principles to some broad area of life. The units are further divided 
into twenty-nine chapters which focus on the particular aspects of each unit. Within 
each chapter are several learning problems, eighty-five in all, which lead the students 
to a mastery of facts, principles and concepts. 


These problems are the key to the development of the course. In each problem 
are one or more experiences that require students to collect, organize, interpret, evaluate 
or apply information. Many of these experiences are true controlled experiments. By 
judicious selection of problems, the authors cover every major topic of high school 
biology courses in an easily taught text of some 650 pages. 


Add an exceptionally attractive format, easy-to-read two-column arrangement, 
more than 400 vivid illustrations, and an exceptional set of learning and teaching aids. 
The result is a truly distinguished text. 


D. Van Nostrand Company, Inc. 


120 Alexander Street Princeton, New Jersey 
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Research Grants 


An FSAF milestone has been reached with the an- 
nouncement of the first grants under the new on-the- 
job research program. Four have been made after 
considerable review on the part of the FSAF sub- 
committee in charge of the program. 

The grants are to: George W. Hosker and Richard N. 
DiLorenzo (one grant for a joint project) of Memorial 
High School, Valley Stream, New York. Their project 
is “The Collecting of Protozoa and the Investigation of 
Their Suitability for Research.” Mrs. Ethelreda Ross 
Laughlin of Cleveland Heights High School, Cleveland 
Heights, Ohio. Her project is “The Study of the Nitro- 
genous Constituents of the Blood, Especially Those 
Making Up the ‘Rest’ Nitrogen.” 

Richard Salinger of Wilton High School, Wilton, 
Connecticut. His project is “The Role of the Retic- 
uloendothelial System (RES) in Protecting Animals 
Against Bacterial Toxins.” Robert L. Walker, Lyons 
Township High School and Junior College, La Grange, 
Illinois. His research subject is “Water Evaporation 
Rate Control.” 

In announcing the first four grants, the FSAF sub- 
committee reported that a variety of unusual and in- 
teresting research projects were submitted, showing a 
considerable amount of planning preparation as well as 
the deep interest of science teachers in doing on-the- 
job research. This is a professionally satisfying devel- 
opment, the sub-committee said, since the program was 
originally authorized by the FSAF Administrative Com- 
mittee in the belief that science teachers need to and 
want to carry on research while teaching. In addition, 
on-the-job research usually involves the help of able 
students who thereby have the often rare opportunity 
to take part in scientific research in addition to their 
normal classroom activities. This has also been found 
to be a stimulant toward interest in science careers 
among the student research assistants. 

As one of the pioneers in this type of grants program, 
FSAF hopes to continue and expand its activities in 
this field. All high school science teachers who might 
be interested are invited to submit proposals for re- 
search projects they would like to carry out on the job. 
The applications should include full details of the 
problem, including the budget for doing the work. 
Guideline data for filling out the applications is avail- 
able at FSAF: 1201 Sixteenth Street, N. W., Washing- 
ton 6, D. C. 

The committee is now planning a spring meeting, 
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probably about May 1, to review applications in the 
hope of being able to make additional grants. The 
financial ability to do this will depend largely on the 
extent to which business-industry supports FSAF 
during 1958. 


» Koster of Sponsors 


There have been additions to the 1957 roster of 
sponsors of the Future Scientists of America Founda- 
tion since the last listing in the September 1957 issue 
of TST (page 239). The roster now includes 56 busi- 
ness-industry organizations which have made financial 
grants to FSAF during this calendar year. The grants 
total approximately $88,000. 

Commenting on this figure, Robert H. Carleton, 
NSTA executive secretary and a member of the FSAF 
Administrative Committee, said: “By itself, the sum of 
$88,000 is not unimpressive. However, two factors 
must be taken into consideration. One is that, in addi- 
tion to general programs, this amount includes financ- 
ing of the three summer institutes co-sponsored by 
FSAF in 1957 as well as the 1957 program of Science 
Achievement Awards for Students—a total of about 
$60,000. More important, however, is the fact that 
FSAF has one single purpose: to encourage future 
scientists in America. Certainly there is no more para- 
mount problem today. Business-industry is as much 
aware of this fact as officials in Washington and even 
the man on the street. Considering the success of the 
various facets of the FSAF program to date—limited 
as they are by financial restrictions—it seems essential 
that the FSAF roster of sponsors must be tremendously 
increased as must be the amount of the financial grants 
made to the organization.” 

Following are the 1957 sponsors not previously listed 
in TST. 


American Cyanamid Company 
American Society for Metals 
The Bristol-Myers Fund 

R. P. Dinsmore 

Fisher Scientific Company 
Philco Corporation 

Shell Companies Foundation 
Stoner-Mudge Foundation 
Victor Chemical Works 


The SCIENCE TEACHER 


~ 
te 
| 
| 
ATG 
= 
: 


SCIENCE AND THE SOCIAL Stupies. 27th Yearbook of the 
National Council for the Social Studies, 1956-57. Howard 
H. Cummings, Editor. 271p. $4.00 paperbound, $5.00 
clothbound. National Council for the Social Studies, 
National Education Association, 1201 Sixteenth Street, 
N. W., Washington 6, D. C. 


The 27th Yearbook of the National Council for the Social 
Studies is the fruit of an ambitious project. Congratulations 
must go to the editor and the various authors for a most 
creditable job. The publication of the Yearbook just this 
past summer is indeed timely. Many pointed suggestions 
have already been voiced that the social studies teacher must 
share with the science teacher the task of raising the level 
of public understanding regarding the nature of modern 
science and technology and their social and _ political 
significance. In this sense, the present Yearbook is a d'stinct 
contribution to education and this applies at both the 
policy and action levels. 

While aimed at the social studies teacher, the Yearbook 
contains much of interest and importance to the science 
teacher. There are technical chapters dealing with scientific 
research in agriculture, medicine, and atomic energy, which 
incidentally are quite good, and discussions of scientific 
research in the United States and the National Science 
_ Foundation. The chapters on science and social studies in 
the elementary and secondary schools were written by well- 
known science educators and it is good to have these views 
in the context of the present Yearbook. They are timely 
as well as pertinent. 

Perhaps more significant to the theme of the Yearbook 
and to interested educators are those chapters in which an 
attempt is made to analyze the relation of science to society 
and thus to the social studies program. It has always 
seemed to this reviewer that any fundamental and effective 
liaison between science and the social studies at the teaching 
level must rest on a thorough analysis of science in a social 
setting and in a social order. This emphasis on the sociology 
of science does not preclude the need for scholarly attention 
to the history and philosophy of science. Indeed, it is im- 
perative to do so if the analysis is to be complete. Although 
no claim of completeness is made for the sociological 
analysis as here presented, it may be pointed out that the 
importance of the history and philosophy of science have 
not been overlooked in the Yearbook. 

Finally, there is discussion of the education of the teacher 
of social studies with respect to the problems and proposals 
raised in the Yearbook. Here we have an analysis with 
which most science teachers will agree, up to the point where 
the question of the competency of the social studies teacher 
in science is raised. It is doubtful that present programs 
in science offered in teacher training and liberal arts colleges 
for the nonscience student are, as is suggested in the chapter 
on teacher education, adequate for the preparation of today’s 
social studies teacher, especially when his job is reassessed 
in relation to the points of view developed in the present 
Yearbook. 

It is the opinion of the reviewer that the 27th Yearbook 
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of the National Council for the Social Studies is a significant 
contemporary document highly worthy of study by the 
science teacher. It is a book, too, which should be kept on 
the reference shelves. 


Husert M. Evans 
Teachers College, Columbia University 
New York City 


ScIENCE IN EverypAy Lire. Ellsworth S. Obourn, Elwood 
D. Heiss, Gaylord C. Montgomery. 632p. $4.68. D. Van 
Nostrand Company, Inc., Princeton, New .Jersey. Pub- 
lication date January 2, 1958. 


Second edition, updated, timely, of comprehensvie survey 
of applications and affect of science in everyday living. Con- 
tains nine broad unit areas from “Learning to Solve Prob- 
lems in a World of Science” to “Energy—From Atoms to 
Stars.” An activity book, handsomely illustrated in color 
and black and white. 


Soviet EpUCATION FOR SCIENCE AND TECHNOLOGY. Alexander 
G. Korol. 513p. $8.50. The Technology Press, Massa- 
chusetts Institute of Technology, Cambridge, and John 
Wiley & Sons, Inc., New York. 1957. 


Report on an appraisal of an educational system about 
which every knowledgeable person is now curious. Detailed, 
factual. The author, Russian-born U. S. citizen, is now at 
M.LT. 


BRAINPOWER Quest. Edited by Andrew A. Freeman. 
$4.75. The Macmillan Company, New York. 1957. 
Symposium of opinions stated by leading American 

scholars, scientists, philosophers, and men of affairs at an 

October 1956 convocation sponsored by The Cooper Union 

for the Advancement of Science and Art. 


242p. 


BetTER BioLocy For HicH ScuHoor: D. K. Gillespie. 
$3.50. Vantage Press, Inc., New York. 1957. 
Syllabus-text by a high school biology teacher written 

with help of suggestions, criticisms from his students. In- 

cludes practical laboratory work. 


235p. 


On Nucrear Enercy. Donald J. Hughes. 263p. $4.75. 
Harvard University Press, Cambridge, Massachusetts. 1957. 
Adult-level survey of development, fundamentals, potential 

peacetime uses of nuclear energy. Should challenge able high 

school students. 
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Volume XXIV, THE SCIENCE TEACHER 
Index—February through December 1957 


The annual index appears in a new format this year which the editors designed as more 
practical, functional, and space-conserving. Listed alphabetically by authors, the individual 
articles are coded according to topic category in bold-face figures. The key to the codings 
appears at the bottom of each page. TST’s editors will welcome reader reaction to this index 


format. 


Alter, Molly S. SCOATS at Summit Lane. November 
331. (3) (9) 

Amon, J. C. A College Look at High School Science. 
March: 69. (10) 

Atkin, J. Myron. Needed: Elementary School Science 
Consultants. October: 270. (3) (10) 

Baker, Weldon N. and Brooks, Merle E. A Study of 
Academic Preparation of the Secondary Science 
Teachers of Kansas. October: 277. (8) 

Beckett, Daniel. Meet Mr. Bones. November: 337. 


(4) (7) (9) 
Bennett, John A. One Very Serious Moment, Please 
May: 159 (7) 


Bentley, Katherine D. and Law, Mary L. Rats, Milk, 
and Chocolate. December: 393. (4) (7) 

Blake, Richard F. Vapor Pressure. March: 85. (4) 

Blanc, Sam S. Selecting Objects and Specimens for 
Biology. March: 71. (4) (7) 

Blough, Glenn O. Children, Put Away Your Sputniks. 
December: 373. (3) (5) 

Brandon, Daniel. A Magnetic Board. October: 284. 
(7) 

Brooks, Merle E. and Baker, Weldon N. A Study of 
Academic Preparation of the Secondary Science 
Teachers of Kansas. October: 277. (8) 

Brother H. Gregory. Projecting Sound Waves and 
Beats on the Oscilloscope. December: 401. (4) 
Buell, Mahlon. Science Teaching with Modern Facili- 

ties. February: 16. (7) 

Carleton, Robert H. Scrutiny, Castigation, and Con- 
structive Support ... December: 369. (6) 

Carlson, William. A Water Barometer. March: 87. 
(4) 

Cohen, I. Bernard. The Impact of Science on Society. 
September: 213. (5) 

Craig, Gerald S. Elementary School Science in the Past 
Century. February: 11. (3) (5) 

Doty, Robert G. An Apparatus for Preparing Specific 
Gravity Specimens. February: 22. (4) 

Drayton, Charles D., Jr. Glass Tubing and Stoppers: 
You Don’t Have to Fight Them. October: 285. (7) 

Dubins, M. Ira. Air Takes Up Space and Air Exerts 
Pressure. December: 397. (4) 


(1) Conservation (2) Education of Science Teachers (3) Elementary School Science 
(5) History, Philosophy, Goals, and Objectives 
Suggestions, Methods, and Materials (8) Investigations, Research, and Fact-Finding Studies 
(10) Science Course Content, Organization, and Curriculum 


Projects and Activities 


Science Talent Searches 
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Dubins, M. Ira. Static Electricity. September: 233. 


(7) 

Etten, John F. Tips to Science Teachers. March: 87. 
(7) 

Ewing, Maurice. Earth, The Changing Laboratory: An 
IGY Report. December: 380. (6) 

Finlay, Gilbert. What Are the Questions? November: 
327. (10) 

Friedman, Francis L. A Blueprint. November: 320. 
(10) 

Gale, Calvin W. IJlluminated Fountain. May: 183. 
(4) 


Gantert, Robert L. and Hunter, Dale. Planting the 
Seed of Interest: A Report on an Introductory Course 
in Physics and Chemistry. April: 122. (10) 

Genua, Albert J. Backgrounds in Elementary Science 
Teaching. March: 74. (3) 

Gireesan, Sankaranarayana and Viswanathan, Arcot. 
A High Density Liquid for Floating Glass, Marble, 


and Quartz. November: 340. (4) 

Grass, Calvin F. Constructing a Simple Meter. Sep- 
tember: 232. (4) (7) 

Hetland, Melvin. Developing Science Concepts In- 


ductively. May: 172. (7) (10) 

Hill, Ida M. A Suggestion for Motivation in Science 
Classes. February: 22. (7) 

Hone, Elizabeth. Some Why’s of Conservation. 
tember: 219. (1) (3) 

Hunter, Dale and Gantert, Robert L. Planting the 
Seed of Interest: A Report on an Introductory 
Course in Physics and Chemistry. April: 122. (10) 

Jackson, Daniel F. Adventures in Bird Ecology. May: 
178. (6) (7) 

Kapp, Ronald O. An Animated Mitosis Demonstra- 
tion. November: 341. (4) 

Kastrinos, William. A Simple Demonstration of Os- 
mosis. April: 136. (4) 

Kincaid, Wayne H. Teaching Aids for Nuclear Energy. 
November: 342. (4) 

Klopfer, Leo E. and Watson, Fletcher G. Historical 
Materials and High School Science Teaching. Oc- 
tober: 264. (5) (7) 


Sep- 


(4) Experiments, Demonstrations, and Pupil 
(6) Information for Science Teachers (7) Instructional 
(9) Science Clubs, Fairs, and Exhibits; 
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Kraus, David. The A and Z of Science Fairs: In 
Rebuttal. November: 335. (9) 

Kuslan, Louis I. A Personal Critique on Three Articles. 
May: 180. (5) 

Law, Mary L. and Bentley, Katherine D. Rats, Milk, 
and Chocolate. December: 393. (4) (7) 

Little, Elbert P. From These Beginnings. November: 
316. (10) 

Lokke, Donald H. Town Names in Science Teaching. 
October: 285. (7) 

Long, Robert H. Geometrical Optics. 
(4) 

Manning, John A. Science Project Ideas. 
(4) (9) 

Marion, Stephen P. A Student Laboratory Experiment 
in the Analysis of Soaps and Soap Powders. May: 
183. (4) 

Marshall, J. Stanley. 
cember: 390. (7) 

McCafferty, Robert C. Making an Effective Micro- 
scope Lamp. May: 182. (4) 


December: 397. 


March: 67. 


On Behalf of Archimedes. De- 


Morris, Robert. Meeting a Challenge. November: 
340. (4) 

Nicolette, Archie J. Science Teaching in 2057. March: 
61. (5) 


Odishaw, Hugh. The International Geophysical Year. 
May: 166. (6) 


Peters, Charles E. The World of the Honeybee. Sep- 
tember: 227. (4) 
Piltz, Albert. A Resistance Wire Glass Cutter. April: 


136. (4) 

. Revelle, Roger, Weather, Sea, and Ice Studies in the 
IGY. October: 260. (6) 

Roberts, Mary Polk. The Profits of Curiosity. Oc- 
tober: 268. (7) 

Rzepka, Louis. The Summer Camp and Childhood 
Education. April: 129. (3) 

Shreve, Robert P. The A and Z of Science Fairs: 
Warning—Proceed with Caution. November: 334. 
(9) 

Silber, Robert. New Vistas in Science Research. De- 
cember: 388: (6) 

Simmons, Maitland P. Let’s Join the Science Fair 
Winners. September: 225. (9) 

Sister Helene Ven Horst and Ven Horst, Helen. A 
Science Project in Textiles. December: 396. (4) 
Sister Mary Stephen, C.S.J. The Science Club and 

Science Projects. April: 126. (9) 

Smith, William M. Successive Osmosis. 
216. (4) 

Snyder, Laurence H. The Rationality of Some Intuitive 
Foundation Stones. December: 375. (6) 

Sternig, John. Table Top Volcano. April: 124. (4) 

Strauss, Samuel. Looking Backward on Future Scien- 
tists. December: 385. (6) (8) 


September: 


(1) Conservation (2) Education of Science Teachers 
Projects and Activities 


Science Talent Searches (10) Science Course Content, Organization, and Curriculum 
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(3) Elementary School Science 
(5) History, Philosophy, Goals, and Objectives 
Suggestions, Methods, and Materials (8) Investigations, Research, and Fact-Finding Studies 


Summers, Donald B. College Level Chemistry for 
Gifted High School Students. September: 220. (10) 

Sutton, Richard M. To Teachers of Science: A Charge 
and a Challenge. December: 379. (5) 

Trout, Verdine E. Surface Tension. October: 
(7) 

Turner, George C. Problem Solving—A Changing 
Concept. November: 339. (7) 

Ulrich, Arthur H. Genes and Chromosomes. 
tember: 233. (4) (7) 

Ven Horst, Helen and Sister Helene Ven Horst. A 
Science Project in Textiles. December: 396. (4) 

Victor, Edward. The Case of the C.S.T. May: 163. 
(2) 

Viswanathan, Arcot and Gireesan, Sankaranarayana. 
A High Density Liquid for Floating Glass, Marble, 
and Quartz. November: 340. (4) 

Watson, Fletcher G. and Klopfer, Leo E. Historical 
Materials and High School Science Teaching. Oc- 
tober: 264. (5) (7) 

Wheeler, Ruby E. Living Biology (STAR Award). 
March: 62. (7) 

Wirth, Carlos M. P. Storing Corrosive Reagents. 
November: 340. (4) 

Wolfbein, Seymour L. Creative Manpower—Now and 
in the Decade Ahead. April: 117. (6) 

Zacharias, Jerrold R. Into the Laboratory. Novem- 
ber: 324. (10) 


285. 


Sep- 


Miscellaneous Articles 


The Commission on Education in the Basic Sciences. 
September: 230. (6) (10) 
Explorers Hall (The National Geographic Society). 
April: 120. (6) 
NSTA Nominees for Officers and Directors for 1957-58. 
February: 27. (6) 
NSTA Officers and Directors for 1957-58. April: 139. 
(6) 
National Science Foundation Summer and Academic- 
Year Institutes. December: 395. (6) 
On the Target! High School Science Teaching and 
Today’s Science-Related Manpower Shortage. April: 
Insert. (6) 
Science Achievement Awards for Students—1957 Win- 
ners. May: 174 and 185. (6) (9) 
Sesquicentennial of the Coast and Geodetic Survey— 
A Report on 150 Years of Technical Services. Feb- 
ruary: 19. (6) 
STAR Awards. April: 132. (6) 
STAR—Wanted: More Ideas in Science Teaching. 
October: 282. (6) 
Summer Institutes, Conferences, and Fellowship Pro- 
grams for Science Teachers—An NSTA Staff Report. 
February: 20. (6) 


(4) Experiments, Demonstrations, and Pupil 
(6) Information for Science Teachers (7) Instructional 
(9) Science Clubs, Fairs, and Exhibits; 
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Summer Research Assistantships for Science Teachers— 
An NSTA Staff Report. March: 78. (6) 
“Today’s Youth are Tomorrow’s Scientists.” October: 


266. (6) 
TV Classroom: “Science in Review.” February: 15. 
(7) 


What To Do About Asiatic Flu. September: 229. (6) 


IGY ARTICLES 


The International Geophysical Year. 
May: 166. 

Weather, Sea, and Ice Studies in the IGY. Roger 
Revelle. October: 260. 

Earth, The Changing Laboratory: An IGY Report. 
Maurice Ewing. December: 380. 


Hugh Odishaw. 


THE PHYSICAL SCIENCE STUDY: Building a New 


Structure 
From These Beginnings ... Elbert P. Little. Novem- 
ber: 316. 
A Blueprint... Francis L. Friedman. November: 
320. 
Into the Laboratory ... Jerrold R. Zacharias. No- 
vember: 324. 


What Are the Questions? Gilbert Finlay. November: 
327. 


FSA Activities 


Administrative Committee: Plans, Meetings, Members. 
March: 95. April: 143. May: 193. September: 
239. October: 291 (two items). November: 353. 

Cooper-Bryan Report. May: 193. September: 239. 

The Gifted Student. February: 43. 

On-the-Job Research. February: 43. 
December: 408. 

Research Assistantships. March: 95. 
Roster of Sponsors. February: 43. April: 143. May: 
193. September: 239. December: 408. 
Science Achievement Awards for Students. 
95. April: 143. May: 174 and 185. 

239. 
Summer Conferences: February: 43. 


November: 353. 


March: 
September: 


October: 291. 


NSTA Activities 


Behind the Scenes. October: 288. 

Board of Directors. April: 141. September: 235. 
Business-Industry Section. May: 191. 

Changing Address? May: 191. 

Chemistry Tests. February: 39. 


(1) Conservation (2) Education of Science Teachers 
Projects and Activities 
Suggestions, Methods, and Materials 

Science Talent Searches 
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(8) Investigations, Research, and Fact-Finding Studies 


Index of Advertisers 


Page 
Cambosen Scientifie 358 
Central Scientific Company........ Cover IV 


Cornell University ............ Kee .. 405 


Edmund Scientific Company 
The Encyclopedia Americana 364 
The Graf-Apsco Company..... 402 
The Grolier Society Inc....... 365 
D. C. Heath and Company.... 
The Johns Hopkins University......... 
Kewaunee Manufacturing Company . Cover III 
Oxford Book Company........... 403 
Philosophical Library, Publishers.................... 371 
John F. Rider Publisher, Inc....... .. 360 and 361 
E. H. Sheldon Equipment Company............. Cover II 
United Scientific Company .... ..398 and 399 
The University of Oklahoma.................i.8456. 400 


D. Van Nostrand Company, Inc... 
W. M. Welch Scientific Company. . 


The Commission on Education in the Basic Sciences. 
April: 141. September: 230. 


Elections. February: 27 (nominees). February: 39. 


April: 139 (officers and directors for 1957-58). 
October: 288. 

Fifth National Convention. February: 39. March: 
80 (highlights). April: 141. 


Life Members. May: 189. 

Magazine Advisory Board. February: 41. 

Materials for Meetings. March: 92. 

Membership. March: 91. 

Packet Evaluators. September: 235. 

Publications. March: 91. April: 142. 
October: 288. 
Regional Meetings. March: 91. April: 141. May: 190 
(two items). September: 235. November: 347. 
Sixth National Convention. May: 190. October: 287. 
November: 347. December 404. 

Specialist for Elementary Science. September: 218. 

STAR Awards Program. April: 132. October: 282. 
November: 347. December: 404. 

Supervisors List. April: 141. 

Time to Renew. December: 406. 

Waiting Time. March: 91. 

Yearbook Committee. December: 406. 


May: 190. 


(3) Elementary School Science (4) Experiments, Demonstrations, and Pupil 
(5) History, Philosophy, Goals, and Objectives 


(6) Information for Science Teachers (7) Instructional 
(9) Science Clubs, Fairs, and Exhibits; 


(10) Science Course Content, Organization, and Curriculum 
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KEWAUNEE MFG. CO. 


Give You TWO Labs in ONE 


This Kewaunee-designed Biological Science Lab 
handles 30 students with ease — all facing the 
instructor — and includes isolated Reading and 
Growing Areas. The dark room is located in an 
adjacent area and the preparation and storage 
room is adequately furnished to serve both Biol- 
ogy and General Science classes. 

Key feature in this efficient design is Kewau- 
nee’s space-saving Munch Biology Table. De- 
signed primarily for use at the secondary and 
junior college level, this two-student table is 60” 
long, 22” wide and 30” high. It has mar-resistant 


Greenweld tops which adjust from 0° to 30° for 
sketching or study; removable stainless steel 
dissecting pan; two roomy book compartments. 
It’s always wise to consult Kewaunee about 
science classroom design or furniture. An 
experienced planning and engineering staff is at 
your service—without charge. And with Kewau- 
nee Equipment, you’re always sure of efficient 
design, highest quality construction and lowest 
cost per year of service. 
FREE PLANNING MANUALS—Write today for 48-page 
Planning Manual, 44-page Educational Equipment Catalog. 


REPRESENTATIVES IN PRINCIPAL CITIES 


5122 S. Center Street 
Adrian, Michigan 


TECHNICAL 


FURNITURE, INC, 
Statesville, N.C. 


“ 
his Kewaunee Design and Equipment - 
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It’s FAST... 


it’s ACCURATE... 


and it’s 


LOW IN COST 


CENCO Triple Beam Balance 


The most complete line of 
scientific instruments and lab- 
oratory supplies in the world 


Here’s an ideal balance for the classroom. It combines 
versatility, sturdiness and low cost with accuracy and depend- 
ability. It is made with three separate graduated beams which 
permit readings from 0.01 gram to 111 grams without the use of 
loose weights. Sensitiveness is 10 mg. Important features include 
agate bearings, hardened steel knife edges, beam release mecha- 
nism and support for specific gravity specimens. The overall 


size is about 13% x 12 x 4 inches. 
Order today for immediate delivery. 


No. 2640 Cenco Triple Beam Balance 


(No. 2648 extra weight for weighings up to 201 grams... . $300 


CENTRAL SCIENTIFIC COMPANY 


General Offices and Factory—1!718-0 Irving Park Road . Chicago 13, Illinois 


8 hes and Wareh ide, N. J. ¢ Boston « Birmingham 
Central Scientific Co. of California—Santa Clara « Los Angeles 
Refinery Supply Company—Tulsa * Houston 


Central Scientific Co. of Canada, Ltd.—Toronto « Montreal « Vancouver « Ottawa 
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